161 

B821 

1960 

key 

C.2 


CURR 


MiswgiiJpili 


i 


HIST  t 


^i-ii 


in 


"Mfism 

sMfcsfcw 


\ 

i^V 


t\  . 

liMftS 


>r 


■ok 


fv 


■ £v- 


Key  for 

EXPERIENCES 
iHiDmo.  IN  SCIENCE 


\ou  and  Science  • new  edition  z 


V WORKBOOK  TO  ACCOMPANY 


SCIENCE  FOR  BETTER  LIVING 


\UL  E.  BLACKWOOD 

Specialist  for  Elementary  Science,  U.  S.  Office  of  Education 


< i 


CURRICULUM 


, BRACE  & WORLD,  INC. 


>0  ATLANTA  DALLAS  BURLINGAME 


Copyright-,  1 955,©  1 960,  by  Harcourt,  Brace  & World,  Inc. 

All  rights  reserved.  No  part  of  this  book  may  be  reproduced  in  any 
form,  by  mimeograph  or  any  other  means,  without  permission  in 
writing  from  the  publisher. 

b. 10.61 

Printed  in  the  United  States  of  America 


We  are  pleased  to  send  a teacher’s  key  without  charge  to  anyone  who  is  using  the 
accompanying  publication  in  class,  or  who  is  considering  it  for  adoption.  We  prefer 
to  send  a key,  however,  only  when  requested  by  the  teacher  or  administrator  con- 
cerned, or  by  one  of  our  representatives. 

Keys  are  not  included  with  shipments  of  classroom  sets  of  textbooks,  workbooks,  or 
tests  unless  they  are  clearly  indicated  on  the  order.  A key  can  easily  be  mislaid 
when  it  arrives  as  part  of  a shipment  delivered  to  a school  stockroom,  and  we  want 
to  be  sure  it  is  sent  directly  to  the  person  who  will  use  it,  or  to  a responsible  person 
concerned  with  the  selection,  procurement,  or  use  of  text  programs. 

If  you  are  a teacher  using  one  of  our  keys  and  your  class  assignment  changes,  we 
would  appreciate  it  if  you  would  tell  your  replacement  that  a key  is  available  on 
request. 

All  the  above  applies  to  teacher’s  manuals. 


\ LIBRARY 
1 


OF  THE 
OF  ALBERTA 


r 


THE  LANGUAGE  OF  SCIENCE  - THE  WRITTEN  WORD 


Page  6 


1.  How  do  we  get  meaning  from  words  and  main  ideas  ? 

A.  (1)  The  course  followed  by  a body  in  space  in  its  path  around  another 
body  in  space. 

(2)  Having  the  shape  of  an  egg. 

(3)  The  position  of  an  earth  satellite  at  the  point  in  its  orbit  when  it  is 
farthest  from  the  earth. 

(4)  The  position  of  an  earth  satellite  at  the  point  in  its  orbit  when  it  is 
nearest  to  the  earth. 

(5)  The  whole  mass  of  air  surrounding  the  earth. 

2.  How  can  we  read  for  specific  answers  or  information? 

A.  (1)  More  numerous. 

(2)  Can  change  some  of  the  cells  of  the  body. 

(3)  Cosmic  rays  might  start  cancer  in  the  cells. 

(4)  No  practical  way  of  shielding  cosmic  rays  is  known. 
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3.  How  does  knowing  the  units  of  measurement  help  us  understand  meaning ? 

A.  (l)  2.2  pounds;  (2)  the  meter;  3.28  feet. 

(3)  1,640  ft.;  1.82  m.;  5.97  ft.;  1.37  m.  high;  4.49  ft.  high. 

(4)  31,752  kg.;  about  14,432  lb.;  about  7.21  tons. 

(5)  3.2  kilometers  per  hour;  2 miles  per  hour. 
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5.  How  can  we  picture  factual  data? 

Student  graph  should  be  similar  to  graph  shown  in  E,  page  20  of  Experiences 
in  Science. 


CHAPTER  2.  WAYS  OF  LEARNING 
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1.  How  useful  is  your  thumb  ? 

B.  Probable  answer:  With  thumb  and  index  finger. 

C.  It  is  opposite  the  fingers,  hence  called  an  “opposed”  thumb. 

D.  Examples:  Turning  doorknob,  pushing  down  door  latch,  turning  key  in 
lock,  combing  hair,  brushing  teeth. 

2.  What  is  thinking ? 

B.  Saturate  a piece  of  cloth  in  a water  solution  of  cobalt  chloride.  When  the 
cloth  dries  out,  it  will  be  blue.  As  the  air  becomes  moist,  the  cloth  turns 
pink,  thus  indicating  more  moisture  (and  possible  rain). 
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3.  How  do  you  receive  stimuli ? 
Sense  Organ  Stimulus 

Eye  Light 

Nose  Odors 

Ear  Sounds 

Of  touch  (in  skin)  Pressure 


What  Sense  Organ  Does 
Enables  us  to  see 
Enables  us  to  smell 
Enables  us  to  hear 
Enables  us  to  feel  contacts 
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4. 


5. 


Sense  Organ 
Of  pain  (in  skin) 
and  within  body 


Stimulus 

Pressure  or  tempera- 
ture changes 


Taste 


Flavors 


What  Sense  Organ  Does 
Warns  against  injury  to 
body  or  improper  func- 
tioning of  body 
Enables  us  to  distinguish 
between  the  tastes  of  dif- 
ferent foods 


What  does  each  part  of  your  nervous  system  do? 

A.  (1)  Cerebrum;  thinking,  memory,  feeling,  sight,  hearing, 

(2)  Cerebellum:  co-ordination  of  muscles. 

(3)  Medulla:  breathing,  swallowing,  heartbeat,  yawning,  etc, 

(4)  Spinal  cord:  carries  nerve  impulses  to  brain  from  body. 

B.  See  Fig.  13  in  text. 

What  is  a reflex? 

A.  Knee  jerks,  lower  part  of  leg  kicks  out. 

B.  It  cannot  be  prevented  by  conscious  thought. 

C.  Examples:  (1)  Blinking  the  eyes,  (2)  pupil  of  eye  changing  size, 

(3)  breathing,  (4)  heartbeat,  (5)  digestion. 

D.  Reflexes  help  the  body  make  favorable  adjustments  even  when  the  individ- 
ual is  not  thinking.  They  serve  as  a type  of  self-protection. 
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6.  What  sequence  of  events  was  used  by  Pavlov  in  training  his  dogs,  etc.  ? 

Rang  bell,  gave  dogs  food,  dogs  salivated.  This  was  repeated  for  several 
weeks.  Then  he  rang  bell  and  dogs  salivated.  Thus  the  bell  had  become  the 
stimulus  for  the  dogs  to  salivate. 

7.  How  are  habits  valuable  to  you? 

They  enable  you  to  carry  on  a large  number  of  activities  without  giving  your 
undivided  attention  to  them;  they  enable  you  to  get  a high  degree  of  skill  in 
doing  some  things  so  that  you  are  a better  and  more  efficient  worker. 

8.  How  are  new  habits  formed? 

A.  Example:  I wanted  to  develop  the  habit  of  eating  more  slowly.  I had  been 
in  the  habit  of  eating  breakfast  too  rapidly  so  I would  be  ready  to  catch  my 
ride  to  school.  First  I thought  about  the  things  that  caused  me  to  have  to 
hurry.  I decided  I had  to  get  up  a few  minutes  earlier.  Then  with  more 
time  I found  I could  learn  to  eat  more  slowly. 

B,  (1)  Wanting  to  form  habit,  (2)  deciding  on  just  what  behavior  the  new  habit 
calls  for,  (3)  practicing  the  behavior  required. 

9.  Good  and  bad  habits.  Examples: 

Habit  Good  Bad 

(2)  Running  upstairs  Young  person  getting  exercise  Old  person 

(3)  Wearing  hat  In  hot  sunshine  In  swimming  pool 

(4)  Combing  hair  In  privacy  During  class 

10,  Can  habits  be  changed  easily? 

He  was  accustomed  to  eating  at  a certain  hour.  Daylight  Saving  Time  in  New 
York  is  actually  two  hours  earlier  than  the  same  clock  time  in  Kansas  City. 
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11.  How  do  emotions  affect  our  behavior? 

A.  Examples:  Fright  during  thunderstorm  prevented  a person  from  remem- 
bering the  danger  of  staying  under  a tree.  Jealousy  caused  a person  to  be 
thoughtlessly  unkind  to  his  sister. 

B.  Anger  subsides  fairly  quickly  in  most  people,  and  more  reasonable  actions 
usually  result  when  one  is  calm. 
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12.  What  are  some  of  the  practical  steps  you  can  use  in  good  problem  solving,  etc.? 

(There  may  be  a variety  of  correct  answers  to  this  question.)  (1)  Decide  what 

you  want  to  know  or  find  out  about.  (2)  Get  facts  related  to  your  problem  from 
many  accurate  sources.  (3)  Use  the  accurate  information  in  answering  the 
question  or  solving  the  problem. 

13.  How  can  a person  improve  his  study  habits? 

A.  Examples:  Cramming  before  exams,  not  listening  in  class,  reading 
thoughtlessly,  not  contributing  to  class  discussion,  copying  from  others, 
using  poor  light  to  study  by. 

B.  (1)  Define  the  task.  That  is,  decide  what  is  to  be  studied  or  learned.  (2) 

Make  a plan  for  study  based  on  directions  from  others  as  well  as  on  your 
own  past  experience.  (3)  Set  aside  time  and  materials  for  study.  (4)  Study 
in  a place  that  does  not  distract  you  from  concentrating. 
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14.  Test  Yourself. 

B.  I (1);  T (2);  I (3);  I (4);  T (5);  I (6);  I (7);  I (8);  I (9);  I (10);  I (11);  T (12); 

T (13);  T (14);  I (15). 

C.  (1)  Mr.  Doe  needs  to  know  that  likes  and  dislikes  are  learned  reactions  for 
the  most  part.  Certainly  our  feelings  about  persons,  their  looks,  their  be- 
havior, and  the  like,  are  learned.  They  are  not  a part  of  inborn  behavior. 

(2)  Not  in  the  sense  that  it  can  “remember.”  It  has  no  nervous  system.  A 
plant’s  actions  result  because  of  its  reaction  to  the  environment,  not  be- 
cause of  learned  behavior  within  the  plant. 

THE  LANGUAGE  OF  SCIENCE  - MATHEMATICS 
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1.  How  can  we  change  units  of  measurement  from  one  system  to  another? 

(1)  50.8  cm.  (2)  12.2  in.  (3)  13.12  ft. 

(4)  8.23  m.  (5)  4,364.16  gm.  (6)  2.2  lb. 

2.  How  do  we  obtain  averages  (the  arithmetical  mean)  ? 

(1)  Because  there  are  5 days  for  which  the  average  is  to  be  found. 

(2)  16.06  miles  per  gallon.  (3)  61.5  degrees. 
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3.  What  is  meant  by  significant  figures? 

(1)  3— This  approximate  measurement  is  significant  to  the  nearest  tenth 

centimeter. 

(2)  3— Measurement  to  the  closest  one  tenth  inch,  indicates  the  measurement 

is  closer  to  14  cm,  than  to  14.1  cm. 

(3)  2 — Measurement  is  significant  to  nearest  inch;  closer  to  14  cm.  than  to 

13.5  or  14.5  cm.  Decimal  has  no  special  meaning  here. 

(4)  5— Measured  to  the  nearest  one  hundredth  of  a centimeter, 

(5)  4— Measured  to  the  nearest  one  hundredth  of  a centimeter. 

4.  How  are  symbols  used  as  a shorthand  of  science? 

(1)  Area;  pi;  radius. 

(2)  Volume;  radius,  height. 

(3)  Circumference;  pi;  radius. 

(4)  Distance;  rate;  time. 

(5)  Centigrade  temperature;  Fahrenheit  temperature. 

(6)  Velocity;  distance;  time. 

(7)  Velocity;  wave  length;  frequency. 
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5.  What  are  derived  units  of  measurement? 
(1)  5 miles/hour  (2)  20  cm. /sec. 
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(3)  640  foot-pounds;  720  gram  centimeters. 

(4)  15  Ibs./sq.  inch. 

(5)  62.4  Ib./cu.ft. 

6.  What  is  meant  by  exponential  numbers  in  scientific  notation? 

A.  (1)  1.86  X 10®;  (2)  235  X 10“;  (3)  1.6  x 10®. 

(4)  1.5  X 10“®;  (5)  8.5  x 10“®. 

B.  (1)  10,000,000;  (2)  150,000,000;  (3)  1,960,000. 

(4)  325,000;  (5)  .0000025. 
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7.  How  does  algebra  help  us  in  writing  and  solving  equations ? 

A.  (1)  d = 2r;  (2)  p = 2L  + 2W;  (3)  a = ^ 

B.  (1)  difference;  (2)  product;  (3)  quotient;  (4)  128;  2;  128. 

C.  (1)  A certain  number  minus  4 is  8. 

(2)  Three  times  a certain  number  plus  four  times  another  number 
is  25. 

D.  (1)  a = 22;  (2)  x = 25;  (3)  x = 12;  (4)  n = 96; 

(5)  X = 28;  (6)  v = 16. 
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8.  How  are  graphs  constructed? 

A.  (1)  (Sample  possible  answers)  a.  The  population  increased  each  ten- year 
period  shown,  b.  The  population  in  1900  was  nearly  80  million,  c.  The 
population  in  1950  is  double  the  population  of  1900.  d.  The  population  of 
1960  as  presented  is  an  estimate  of  nearly  180,000,000  persons,  e.  The 
biggest  increase  in  population  seems  to  have  occurred  in  the  decade 
1950-1960. 

(2)  Graph  might  resemble  this,  using  1/4  inch  to  represent  100  pounds 
per  cubic  foot. 


800 


Aluminum  Cast  Steel  Copper  Lead 
Iron 

Type  of  Metal 
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B.  (1)  Examples;  a.  The  student  scored  20  on  first  trial,  b.  On  the  fifth  trial 
the  student  scored  45.  c.  The  student  earned  10  points  more  on  the  fourth 
trial  than  on  the  third. 
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(2)  Graph  might  resemble  this,  using  1/4  inch  to  represent  20  persons. 


Date 


C.  (1)  Circle  graph  of  alloy:  (2)  Circle  graph  of  baseball  hits: 


D.  (1)  a.  Up  to  age  eleven  most  boys  weigh  more  than  most  girls  the  same 
age.  b.  From  age  11  to  age  15  most  girls  weigh  more  than  boys  the  same 
age.  c.  At  about  age  16  the  increase  in  weight  of  boys  is  sharper  than  the 
increase  for  girls,  d.  At  age  14  girls  generally  weigh  around  15  pounds 
more  than  boys  of  that  age.  e.  At  age  18,  boys  usually  weigh  12-15  pounds 
more  than  girls  of  that  age. 


Time  in  Seconds 
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E.  The  paragraph  should  present  essentially  the  same  facts  and  information 
tabulated  in  Activity  No.  5,  page  8 of  Experiences  in  Science.  (Note  to 
teacher:  These  two  activities— No.  5,  page  8 and  E,  page  20— illustrate 
the  opposite  sides  of  the  coin:  Data  may  be  presented  by  means  of  a 
graph,  and  a graph  contains  interpretable  data.) 


UNIT  1 REVIEW 
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Part  Two. 

T71);  T (2);  F (3);  F (4);  F (5);  T (6);  T (7);  T (8);  T (9);  F (10);  T (11); 
T (12);  F (13);  F (14);  T (15);  F (16);  T (17);  T (18);  F (19);  T (20). 

Part  Three. 

dTT);  c (2);  a (3);  a (4);  c (5). 
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Part  Four. 

Example:  The  old  man’s  answer  was  not  very  scientific.  To  check  his 
answer  it  would  be  necessary  to  know  such  things  as:  Was  the  color  of 
his  hair  due  to  pigment  in  the  hair  or  to  dirt?  Are  there  other  old  people 
who  have  black  hair  and  have  never  washed  their  hair  ? Are  there  other 
old  people  who  have  washed  their  hair  frequently  and  yet  still  have  black 
hair  ? Are  there  other  old  people  who  have  never  washed  their  hair  but 
have  white  hair  ? Are  there  other  old  people  who  have  washed  their  hair 
and  yet  have  white  hair  ? 


CHAPTER  3.  YOUR  CELLS  AND  THEIR  NEEDS 
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1.  What  does  a cell  look  like? 

See  Fig.  18  in  text. 

2.  Tissues. 

A.  A tissue  is  a group  of  cells  that  work  together  to  do  one  kind  of  work. 

B.  Four  different  kinds  of  tissues: 

Kind  of  Tissue 

(1)  For  cover  and  protection 

(2)  For  movements 

(3)  Co-ordination  of  body  functions 

(4)  For  support 

3.  Is  energy  given  off  when  cells  grow? 

Observation:  The  temperature  of  the  moist  seeds  rises,  but  the  temperature 
of  the  dry  ones  remains  the  same. 

Explanation:  Heat  is  given  off  as  growth  occurs. 

4.  Does  burning  of  fuels  take  place  in  the  body? 

A.  (1)  Temperature  increases  (heat  given  off),  (2)  carbon  dioxide  is  released, 
(3)  moisture  is  formed  (usually). 

B.  (1)  98.6  degrees  Fahrenheit.  It  is  (probably)  above  room  temperature. 


Example 

Cheek  cells,  lining  of  lungs,  skin 

Muscles 

Nerves 

Cartilage,  bones,  tendons 
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This  shows  that  the  body  temperature  is  (usually)  higher  than  the 
surrounding  temperatures. 

(2)  Lime  water  turns  milky  color.  Carbon  dioxide  is  given  off  in  breathing. 

(3)  Moisture  from  breath  condenses  on  the  cool  mirror.  Moisture  is 
given  off  in  breathing. 


5.  What  are  the  food  nutrients? 
'K'.  Food  Items 

Beef  sandwich 
Green  salad 
Milk 
Bread 

Butter 

Apple 


Nutrients  Present 
Proteins,  carbohydrates 
Vitamins,  minerals,  carbohydrates 
Carbohydrates,  minerals,  proteins,  fats 
Carbohydrates,  proteins,  and  vitamins 
(if  enriched) 

Fat,  vitamin  A 
Carbohydrates 
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6.  What  are  the  elements  in  carbohydrates,  proteins,  and  fats? 

Class  Elements  Foods  Containing  Nutrient 

Carbohydrates  C,H,0  Potatoes,  bread,  rice,  fruits,  cake 

Proteins  C,H,0,N,P,S  Roast  beef,  beans,  milk,  cheese 

Fats  C,H,0  Fat  meats,  butter,  cream,  nuts 

7.  How  can  we  test  whether  foods  have  the  common  nutrients  in  them? 

A.  (1)  Test  for  starch:  Blue.  Remains  the  color  of  dilute  iodine.  No  color 
change.  Conclusion;  Iodine  test  is  specific  for  the  presence  of  starch. 

(2)  Test  for  grape  sugar:  The  color  changes  to  orange  or  brick  red.  With 
starch,  the  color  does  not  change  to  brick  red.  (Note:  Be  sure  to  use  clean 

beakers.)  With  egg  white,  no  brick-red  color.  Is  Fehling’s  solution,  etc ? 

Yes.  Evidence:  The  test  works  for  grape  sugar  but  not  for  the  other  nutri- 
ents, starch  or  protein. 
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B. 

C. 

D. 

E. 

F. 


Test  for  protein:  Yellow.  A deeper  yellow  color. 

Test  for  fats:  It  causes  a translucent  spot  to  appear. 

Test  for  minerals:  A small  amount  of  minerals. 

Test  for  water:  Moisture.  Conclusion:  Heating  food  with  moisture  in  it 


will  drive  the  water  out. 

Food 

Starch 

Grape  Sugar 

Protein 

Fat 

Bread 

+ 

+ 

+ 

+* 

Potato 

+ 

’+* 

Walnut 

+ 

+ 

Apple 

+ 

Candy 

+ 

+ 

Hamburger 

+ 

+ 

Corn  grain 

+ 

+ 

♦These  amounts  vary  and  may  be  so  small  that  the  student  cannot  detect  each  nutrient  in  the  foods. 


8.  Vitamins  and  minerals. 

Good  Sources 

Vitamin  A Yellow  foods  such  as 
carrots;  liver, 
spinach,  butter 

Vitamin  Bi  Green  vegetables,  whole 
grains,  eggs,  yeast 


Value  to  Body 
Builds  resistance  to  colds 
and  eye  infections 


Prevents  beriberi,  stimulates 
appetite,  improves  nerves 
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Good  Sources 


Vitamin  B2 

Green  vegetables,  fresh 
meat,  fruits,  milk 

Vitamin  C 

Juice  of  lemons,  oranges, 
limes,  green  vegetables 

Vitamin  D 

Milk,  butter,  fish  oils 

Vitamin  K 

Green  leaves  of  plants 

Iron 

Green  vegetables,  raisins, 
prunes 

Iodine 

Sea  foods,  “iodized”  salt 

Calcium 

Milk,  cheese,  eggs,  meats 

Phosphorus 

Milk,  cheese,  eggs,  meats 
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Value  to  Body 

Prevents  pellagra,  improves 
nerves,  aids  digestion 
Prevents  scurvy,  aids  growth, 
helps  build  good  skin  and  teeth 
Helps  build  strong  bones  and 
teeth 

Helps  prevent  blood  hemorrhages 
Helps  build  red  corpuscles  in 
blood,  prevents  anemia 
Prevents  simple  goiter 
Aids  growth  of  teeth  and  bones 
Aids  groAvth  of  teeth  and  bones 


9.  What  are  the  uses  of  foods  ? 

A.  (1)  Growth,  (2)  energy  for  daily  activities,  (3)  repair  of  muscles  and  other 
cells,  (4)  smooth  working  of  all  organs  of  body. 

B.  energy. 

C.  growth  and  repair;  building  muscles,  blood. 

D.  energy;  often  stored  as  fat. 

E.  By  carbohydrates— 2/3;  By  fats— 1/6;  By  proteins— 1/6. 

10.  Your  calorie  needs. 

A.  A calorie  is  the  amount  of  heat  required  to  raise  the  temperature  of  1 
gram  of  water  1°  C.  A large  calorie  is  1,000  calories,  or  the  heat  needed 
to  raise  the  temperature  of  1,000  grams  of  water  1°  C. 

B.  A known  amount  of  food  is  burned,  and  all  the  heat  given  off  is  measured. 
Thus  the  number  of  calories  per  gram  can  be  figured. 

Activity  Calories  per  Pound  per  Hour 

C.  Sleeping  0.5 

Studying  0.4 

Eating  0.2  (roughly  estimated) 

Dressing  0.3 

Sitting  at  rest  0.2 

Light  exercise  1.5 

Moderate  exercise  1.75 

Heavy  exercise  3.5 
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E.  Bicycling,  110  calories;  sitting  quietly,  20  calories;  dancing,  170  calories; 
walking,  90  calories.  Conclusion:  In  general,  more  calories  are  needed 
for  the  more  active  work.  There  is  a wide  variation  in  requirements  for 
different  activities. 

F.  Not  exactly;  each  individual’s  needs  are  different. 
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12.  Test  Yourself. 

B.  a (1);  c (2);  d (3);  c (4);  a (5);  d (6);  c (7);  d (8);  a (9);  c (10). 

C.  F (1);  F (2);  T (3);  F (4);  T (5);  T (6);  T (7);  T (8). 
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CHAPTER  4.  YOUR  BLOOD  WILL  TELL 
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1.  How  do  blood  cells  appear  under  the  microscope? 

A.  See  Fig.  27  in  text. 

B.  Red  blood  cells  carry  oxygen  and  food  to  the  cells  and  carry  waste  carbon 
dioxide  from  the  cells  to  the  lungs. 

C.  White  blood  cells  attack  bacteria  in  the  body. 

2.  What  is  the  blood  plasma? 

Parts  Purposes 

(1)  Antibodies  Destroy  different  kinds  of  disease  germs 

(2)  Gamma  globulin  Includes  antibodies  which  fight  polio 

(3)  Serum  albumin  Used  to  treat  shocks  and  burns 

(4)  Fibrinogen  Helps  to  clot  the  blood 

(5)  Hormones  Regulate  many  things:  growth,  emotions,  etc. 

(6)  Nutrients  Supply  food  for  the  cells 

3.  How  does  saliva  aid  digestion? 

A.  (Test  for  starch)  The  soda  cracker  turns  dark  blue.  (Test  for  grape  sugar) 
The  solution  does  not  turn  brick  red  in  color.  Note:  Some  crackers  have 
enough  grape  sugar  to  give  a positive  test.  Conclusion:  The  cracker  has 
starch  in  it  but  little  or  no  grape  sugar. 

B.  (Test  for  starch)  The  blue  color  is  not  so  pronounced  as  in  A.  Conclusion: 
Some  of  the  starch  has  disappeared. 
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(For  grape  sugar)  The  color  of  the  solution  is  brick  red,  indicating  the 
presence  of  grape  sugar.  Conclusion:  Chewing  the  cracker  in  presence  of 
saliva  has  changed  the  starch  to  grape  sugar. 

C.  In  tube  C.  Neither  saliva  alone  nor  cracker  alone  contains  grape  sugar. 
Therefore,  something  in  the  saliva  must  act  on  the  cracker  to  change  it  to 
grape  sugar. 

4.  What  food  substances  will  pass  through  a membrane? 

A.  No  starch  or  sugar  is  found  in  the  jar. 

B.  This  shows  a test  for  grape  sugar  because  the  digested  starch  (grape 
sugar)  can  pass  through  the  membrane. 

C.  Digestion  makes  insoluble  foods  soluble  in  water.  They  can  then  be  ab- 
sorbed by  passing  through  membranes  of  the  villi. 

5.  What  are  the  parts  of  the  food  tube? 


Name  of  Part 

A Esophagus 
B Stomach 
C Pancreas 


D Small  intestine 


E Large  intestine 


Appendix 

Rectum 


Purpose 

Carries  food  from  mouth  to  stomach 
Begins  digestion  of  protein  foods 
Produces  pancreatic  juice,  which  digests 
proteins,  fats,  and  starches 
Produces  intestinal  juice  for  digestion. 
Here  food  is  absorbed  into  the  blood 
stream 

Stores  waste  foods,  transmits  them  to  the 
rectum 

Has  no  apparent  purpose  in  man 
Controls  elimination  of  waste 
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6.  Enzymes. 

A.  An  enzyme  is  a substance  which  occurs  in  digestive  juices  and  can  digest 
foods. 

B.  Pepsin.  It  breaks  down  proteins  to  simpler  substances. 

C.  They  complete  the  digestion  of  foods  in  the  small  intestine.  (Steapsin 
breaks  fats  into  fatty  acids  and  glycerin.  Amylopsin  breaks  down  any  un- 
digested starches  into  glucose.  Trypsin  completes  the  digestion  of  proteins.) 

7.  How  does  breathing  take  place? 

A.  The  human  diaphragm  goes  down  while  inhaling.  The  ribs  expand,  and  air 
is  pushed  into  the  lungs  by  outside  air  pressure.  This  is  breathing. 

B.  (1)  The  part  pushed  in  returns  to  its  original  shape.  Their  elasticity. 

(2)  The  portion  floats  to  the  surface.  It  is  filled  with  many  tiny  air  sacs. 

(3)  It  is  made  up  of  many  tiny  blood  vessels  and  air  sacs. 

8.  How  is  the  blood  in  the  veins  different  from  blood  in  the  arteries  ? 

Color  in  the  veins  is  dark  red  or  maroon;  in  the  arteries  bright  red. 

Corpuscles  in  the  arteries  are  carrying  large  supply  of  food  and  oxygen;  in 
the  veins  there  is  a great  amount  of  carbon  dioxide,  less  oxygen,  and  less 
food. 
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9.  The  heart. 

C.  (1)  right  auricle;  (2)  right  ventricle;  (3)  left  auricle;  (4)  left  ventricle; 

(5)  aorta;  (6)  veins  from  lungs;  (7)  artery  to  lungs;  (8)  veins  from  body; 

(9)  heavy  wall  of  ventricle. 

10.  Why  is  the  blood  able  to  return  to  the  heart  through  the  veins  ? 

A.  Prevents  colored  water  in  A from  flowing  back. 

B.  Keep  blood  moving  onward;  valves  keep  blood  from  moving  back. 

11.  How  does  the  body  get  rid  of  wastes? 

A.  (1)  The  one  with  alcohol  on  it.  When  alcohol  evaporates,  it  absorbs  heat 
from  the  hand.  This  makes  the  hand  feel  cool. 

(2)  Evaporation  requires  heat.  When  perspiration  evaporates,  it  takes 
heat  from  the  body,  leaving  the  body  cooler. 

(3)  The  perspiration  is  not  easily  evaporated  into  the  already  humid  air. 

B.  (1)  Protection  by  the  tough  outer  surface. 

(2)  Removal  of  wastes  by  sweat  glands.  (Also  cooling  of  body  by  sweat 
glands.) 
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C.  1 (1)  Brings  blood  with  nitrogenous  and  other  wastes  to  the  kidney  for 

purification. 

2 (2)  Carries  blood,  from  which  wastes  have  been  removed,  away  from 

kidney,. 

3 (3)  Carries  waste  materials  which  have  been  removed  from  blood  to  the 

bladder  for  temporary  storage. 

12.  Test  Yourself. 

A.  T (1);  T (2);  two  (3);  starches  (4);  plasma  (5);  T (6);  red  (7);  T (8);  5-6 
(9);  T (10). 
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C.  h (1);  n (2);  d (3);  c (4);  f (5);  1 (6);  i (7);  j (8);  b (9);  k (10). 


12 


CHAPTER  5.  YOUR  BODY  AGAINST  UNSEEN  KILLERS 
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1.  What  are  the  most  common  diseases  today? 

Examples  (not  in  order  of  frequency): 

Among  12-  to  15-Year-Olds 
Measles 
Chicken  pox 
Mumps 
Tuberculosis 
Spinal  meningitis 
Infantile  paralysis 
Rheumatism 
Scarlet  fever 
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3.  What  do  growths  of  bacteria  look  like? 

B.  The  growths  indicate  that  a bacterium  has  reproduced  itself  many  times. 

The  number  of  spots  (colonies)  indicates  the  original  number  of  bacteria 
in  the  dish. 

4.  How  useful  are  various  chemicals  in  killing  bacteria? 

Each  student  records  his  own  observations. 


Among  All  Ages  in  America 
Heart  diseases 
Cancer 

Brain  hemorrhages 

Kidney  inflammations  (nephritis) 

Pneumonia  and  influenza 

Tuberculosis 

Diabetes  mellitus 

High  blood  pressure 

Cirrhosis 
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5. 


6. 


7. 


What  disease  germs  enter  the  body  through  liquids,  etc.? 


Entry  to  Body 
With  water, 
milk,  food 
In  the  air 


Through  the  skin 


Examples  Remedy 

Typhoid  Vaccination;  pasteurization  of  milk 

“Ptomaines”  Don’t  eat  spoiled  food 

Colds,  influenza  Don’t  sneeze  in  public  or  mix  with 
people  who  have  colds 

Diphtheria  Inoculation  for  diphtheria 

Athlete’s  foot  Dry  feet  thoroughly;  don’t  go  into 

public  showers  barefoot 

Tetanus  Call  doctor  immediately  and  have 

tetanus  shot 

Malaria  Destroy  anopheles  mosquito;  use 

quinine  for  malaria 


How  does  the  body  gain  immunity? 

A.  Antibodies  are  substances  in  the  blood  plasma  that  fight  against  specific 
diseases  which  may  enter  the  body. 

B.  Vaccination  is  the  introduction  into  the  body  of  weakened  virus  or  very 
small  amoimts  of  virus  against  which  the  body  then  forms  chemical 
defenses,  antibodies. 

C.  Inoculation  is  injecting  dead  or  weakened  bacteria  or  viruses  of  a disease 
into  the  body. 

D.  Natural  immunity  is  the  immunity  which  a person  may  have  at  birth; 
acquired  immunity  is  obtained  through  having  the  disease  and  recovering, 
or  by  having  antibodies  produced  in  the  body  by  vaccination  or  inoculation. 

What  are  some  chemicals  that  are  used  to  destroy  bacteria,  etc.  ? 

Chemicals  Diseases  for  Which  Used 

(1)  Sulfa  drugs  Certain  types  of  pneumonia,  sore 

throats 
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Chemicals 

Diseases  for  Which  Used 

(2) 

Penicillin 

Colds,  wound  infections 

(3) 

Chlorine 

Athlete’s  foot,  bacteria  in  water 

(4) 

Quinine 

Malaria 

(5) 

Streptomycin 

Blood  infections,  tuberculosis 

(6) 

Isoniazids 

Tuberculosis 

8.  How  can  I help  prevent  cancer  ? 

(1)  Wear  loose,  comfortable  clothing  which  does  not  constantly  irritate  parts 
of  the  body. 

(2)  Call  to  the  attention  of  your  doctor  any  skin  growth  which  does  not  heal 
or  disappear  within  a week  or  two. 

(3)  Try  to  have  an  annual  medical  examination. 

(4)  If  there  is  any  indication  of  the  presence  of  cancer,  have  it  treated  at 
once.  Remember  that,  in  its  early  stages,  cancer  is  curable.  Pass  this 
idea  along  to  others. 

(5)  Become  familiar  with  the  signs  which  often  point  to  cancer:  a growth 
which  does  not  disappear,  any  unusual  discomfort  or  discharge  in  any 
part  of  the  body,  etc. 

(6)  Become  familiar  with  the  work  and  services  of  the  American  Cancer 
Society.  Help  them  in  their  educational  and  financial  drives. 
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9.  Communicable  disease. 

A.  It  is  a disease  which  can  be  transmitted  from  one  person  to  another. 


11. 


10. 


B. 

Disease 

Cause  of  Disease 

How  Disease  Spreads 

Common  cold 

Virus  infection 

Sneezing,  spitting,  coughing 

Typhoid  fever 

Bacteria  (typhus 
bacillus) 

Polluted  water,  raw  milk 

Malaria 

Protozoa 

Mosquito 

Rabies 

Virus  infection 

Infected  dogs 

Pneumonia 

Coccus-type 

bacteria 

Germs  develop  in  body  after 
severe  exposure  to  cold 

Tuberculosis 

Bacillus -type 
bacteria 

Sneezing,  spitting,  coughing 

Measles 

Virus 

Contact  with  person  having 
disease 

Diphtheria 

Bacillus-type 

bacteria 

Contact  with  person  having 
disease 

Smallpox 

Virus 

Contact  with  person  having 
disease 

Diseases  not  caused  by  germs. 

A. 

Excess  sugars  appear  in  the  urine.  Using  insulin  helps  the  body  to  use 

and  store  sugar  properly. 

B.  Nervousness  and  feelings  of  tension  sometimes  accompanied  by  dizziness. 
Rest  and  careful  living;  in  some  cases  nerve  operations  have  been  helpful. 

C.  Pains  in  the  region  of  the  heart;  breathlessness  even  with  slight  physical 
exertion.  (Neither  of  these  is  certain  sign  of  heart  trouble,  however.) 

Rest  and  careful  living.  Medicines  prescribed  by  doctors  can  be  helpful. 

How  are  radioactive  substances  useful  in  research  on  health? 

(1)  Radioactive  “tagged”  atoms  help  in  studying  how  fast  iron  gets  into  the 
blood.  This  helps  in  the  study  of  anemia. 

(2)  Experiments  with  table  salt  containing  radioactive  sodium  help  in  meas- 
uring the  flow  of  body  fluids.  This  aids  the  study  of  the  kidneys,  the  skin, 
and  other  organs. 
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(3)  By  using  tracer  elements  scientists  have  learned  more  about  how  green 
leaves  make  food  in  the  plant.  This  knowledge  will  help  in  the  production 
of  more  healthy  foods. 

(4)  Radioactive  elements  are  used  in  the  study  of  the  thyroid  gland  and  how  it 
uses  iodine.  This  knowledge  helps  in  the  study  and  treatment  of  goiter. 
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12.  Test  Yourself. 

A.  T (1);  spirilla  (2);  T (3); 

malaria  (9);  T (10). 

C.  (1)  bacteria 

(2)  germ 

(3)  vaccination 

(4)  smallpox 

(5)  toxin 


(4);  T (5);  T (6);  acquired  (7);  insulin  (8); 

(6)  antibody 

(7)  diphtheria 

(8)  sickness 

(9)  medicine 

(10)  epidemic 


CHAPTER  6.  YOUR  COMMUNITY  HELPS 
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1.  What  conditions  are  favorable  for  the  spoilage  of  milk? 

Example;  Plan:  Place  two  tablespoons  of  raw  milk  in  each  of  two  test  tubes. 
Place  two  tablespoons  of  pasteurized  milk  in  each  of  two  test  tubes.  Plug 
each  with  cotton.  Select  one  of  each  pair  and  place  in  an  upright  position  in  a 
warm  room.  Place  the  remaining  two  in  a refrigerator.  During  a two-week 
period  observe  the  smell  and  taste  of  the  milk  in  each  tube. 

What  happened:  The  raw  milk  at  room  temperature  soured  (or  spoiled)  first. 
The  pasteurized  milk  at  room  temperature  spoiled  without  actually  souring. 
The  refrigerated,  pasteurized  milk  kept  best. 

Conclusion:  Uncooled  and  unpasteurized  milk  spoils  most  quickly.  Cool, 
pasteurized  milk  keeps  best. 

2.  Getting  pure  milk. 

A.  By  heating  milk  for  about  half  an  hour  at  145  °F.  and  then  cooling  it  rapidly. 

B.  (1)  Regular  inspection  of  dairy  herds  by  health  officers. 

(2)  Regular  inspection  of  workers  who  handle  milk. 

(3)  Sanitary  methods  of  milking,  such  as  using  milking  machines, 

(4)  Icing  the  milk  imtil  it  is  delivered  to  the  creamery. 

(5)  Regular  inspection  of  bottling  procedures. 

3.  Trichinosis. 

A.  Tiny  cysts  from  infected  pork  release  worms  which  enter  the  muscles  of 
the  body  and  cause  pain  and  fever. 

B.  To  make  sure  the  meat  does  not  transmit  disease. 
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4.  Preserving  food. 

B.  (2)  Prevents  bacteria  from  getting  to  the  food. 

(3)  Removes  moisture  required  for  growth  of  spoilage  agent. 

(4)  Salt  solutions  and  smoke  destroy  bacteria. 

(5)  Bacteria  cannot  live  in  strong  spices  and  vinegar. 

(6)  This  removes  all  the  air.  Most  bacteria  need  air. 

(7)  Growth  cannot  occur  at  lowered  temperature. 

(8)  Kills  bacteria  commonly  found  in  milk,  especially  typhoid  fever 
bacteria. 
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5.  How  may  water  be  purified?  (Optional) 

A.  The  first  time  through,  the  liquid  will  be  separated  from  all  the  solid 
materials  and  will  be  much  clearer.  When  it  goes  through  the  distilling 
process  again,  the  water  will  become  perfectly  clear. 
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Too  much  heat  is  required.  It  would  be  a slow  and  expensive  process. 

B.  (Both)  No.  1 jar.  The  ammonium  alum  has  collected  or  ‘^coagulated” 
the  dirt  particles,  causing  them  to  settle  more  quickly  to  the  bottom. 

C.  Yes.  The  soil  has  filtered  the  dirt  out  of  the  muddy  water.  More  impu- 
rities are  removed  because  the  water  filters  through  deeper  layers  of 
dirt  and  sand. 

6.  What  is  the  source  of  your  water  supply? 

Student  answer. 

7.  Disposing  of  sewage  and  garbage. 

Examples:  (l)  Be  sure  all  garbage  containers  have  tight  lids. 

(2)  Regular  garbage  disposal  is  best. 

(3)  Change  garbage  into  fertilizer  where  possible  (as  in  some  cities). 

(4)  Sewage  disposal  should  be  completely  separated  from  containers  or 
plumbing  which  supply  water  for  drinking. 

(5)  Drainage  from  barns  and  toilets  should  be  away  from  the  well  on  farms. 

(6)  On  farms,  garbage  which  is  not  used  by  farm  animals  may  be  buried  or 
changed  into  fertilizer. 
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8.  How  is  the  health  of  your  county  or  city  protected? 

A.  Most  counties  and  cities  have  public  health  officers  and  offices.  (Specific 
titles  vary  from  place  to  place.) 

B.  Examples:  American  Cancer  Society,  American  Red  Cross,  commimity 
health  councils. 

C.  To  keep  persons  with  contagious  diseases  from  mingling  with  others  and 
passing  the  disease  along. 

D.  Examples:  (1)  Not  attend  school  with  a bad  cold  or  other  contagious  disease. 

(2)  Call  to  the  attention  of  health  authorities  any  breeding  grounds  for 
disease,  such  as  exposed  garbage  piles  where  flies  breed. 

(3)  Be  careful  not  to  contaminate  water  which  other  persons  will  use. 

(4)  Obey  quarantine  laws  when  sick. 

(5)  Maintain  good  habits  of  living  in  order  to  be  strong  and  healthy. 

9.  Test  Yourself. 

A.  T (1);  unsafe  (2);  parasitic  disease  (3);  T (4);  T (5);  mosquitoes  (6);  re- 
frigeration (7);  (varies)  (8);  seek  its  own  level  (9);  T (10). 

B.  If  there  is  no  way  to  find  out  whether  the  water  is  safe  to  drink,  it 
should  be  boiled. 
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C.  It  may  decrease  the  supply  of  oysters.  Also,  it  may  be  a source  of 
disease  to  those  who  eat  the  oysters. 

D.  Examples:  (1)  Identify  the  disease. 

(2)  Find  out  why  the  death  rate  is  so  high  in  this  particular  country. 

(3)  Begin  an  educational  campaign  to  tell  the  people  how  to  cure  the 
disease,  if  a cure  is  known. 

(4)  Encourage  legislation  to  prevent  conditions  which  may  favor  the  disease. 
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(5)  Provide  medical  examinations  to  detect  the  disease  wherever  and 
whenever  possible. 

(6)  If  possible,  provide  medical  attention  for  those  who  need  it. 


UNIT  2 REVIEW 
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Part  Two. 

(1)  Energy  for  daily  activities,  growth,  repair  of  muscles  and  other  tissues, 
efficient  work  of  all  the  body  organs. 

(2)  The  amount  of  activity  you  have,  the  kind  of  work  you  do,  your  age,  your 
sex,  and,  to  some  extent,  the  season  of  year. 

(3)  All  of  the  food  nutrients:  carbohydrates,  proteins,  fats,  minerals,  vita- 
mins, and  water. 

(4)  Test  for  starch:  Add  iodine  solution  to  food  sample.  If  it  turns  blue, 
starch  is  present.  Test  for  proteins:  Add  nitric  acid  (carefully)  to  sample. 
K it  turns  yellow,  protein  is  present.  Test  for  fats:  Press  the  food  sample 
against  a piece  of  brown  paper.  If  a grease  spot  remains,  it  indicates  fat 
in  the  food.  Test  for  minerals:  Burn  the  food  completely.  U ash  remains, 
it  is  mineral. 

(5)  The  red  blood  cells  carry  food  and  oxygen  to  the  cells  of  the  body  and 
carry  carbon  dioxide  and  other  wastes  away  from  the  cells. 

(6)  The  blood  plasma  is  the  straw-colored  liquid  in  which  the  red  and  white 
blood  cells  are  carried.  It  includes  antibodies,  gamma  globulin,  serum 
albumin,  food  nutrients,  fibrinogen,  and  hormones. 

(7)  Digested  food  is  absorbed  by  the  blood  through  the  villi.  The  blood  con- 
taining absorbed  food  circulates  to  all  parts  of  the  body.  Very  small  blood 
vessels  surround  each  living  body  cell.  Food  is  supplied  to  the  cells  by 
the  blood. 

(8)  It  has  a strong- walled  left  ventricle  which  can  pump  blood  out  into  the 
body,  and  valves  prevent  the  blood  from  moving  in  the  wrong  direction. 

The  heart  beats  regularly  so  that  a steady  stream  of  blood  is  supplied  to 
the  body  cells.  The  heart  beats  without  its  owner  thinking  about  it. 

(9)  When  energy  is  needed,  oxygen  from  the  blood  unites  with  food  stored 
in  the  cells,  in  a process  similar  to  burning.  This  gives  off  energy  and 
carbon  dioxide. 

(10)  The  lungs  must  enable  the  blood  to  exchange  carbon  dioxide  for  oxygen 
quickly.  To  do  this,  they  have  many  tiny  air  sacs  with  thin  walls  in  which 
numerous  tiny  blood  vessels  are  located.  It  is  possible  for  oxygen  from  the 
air  to  be  absorbed  quickly  through  the  thin- walled  membranes. 

(11)  Bacilli  or  rod;  cocci  or  spherical;  spirilla  or  spiral. 

(12)  The  skin  prevents  many  bacteria  from  entering  the  body.  The  white 
corpuscles  attack  germs  which  enter  the  blood.  Also,  the  blood  builds  anti- 
bodies which  prevent  specific  diseases  even  if  the  germs  of  those  diseases 
do  enter  the  body. 

(13)  See  p.  112  of  text. 

(14)  Examples:  Quinine  and  atebrin  are  used  against  malaria.  Quinine 
comes  from  the  bark  of  the  cinchona  tree.  Penicillin,  a drug  produced  by 
a mold  plant,  is  useful  in  the  treatment  of  pneumonia.  Streptomycin  and 
the  isoniazids  are  used  to  treat  tuberculosis. 

(15)  Clean  dairies  and  sanitary  handling  of  milk  and  milk  products  are 
most  important.  Pasteurization  kills  harmful  bacteria,  and  quick  cooling 
and  constant  refrigeration  of  milk  prevent  bacteria  from  causing  spoilage. 

(16)  As  water  moves  through  the  soil,  impurities  are  filtered  out  by  the 
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soil.  Since  most  disease-producing  bacteria  cannot  live  long  outside  the 
body,  they  become  harmless  as  the  water  filters  through  thick  layers  of 
soil. 

(17)  (Answer  varies.)  Pupils  will  perhaps  mention  a city  purification  plant, 
a deep  well,  boiling,  or  some  other  treatment. 

(18)  Water  seeks  its  own  level,  and  when  the  water  table  slopes  downward 
water  sometimes  flows  out  if  openings  are  present. 

(19)  Smallpox,  measles,  mumps,  scarlet  fever,  diphtheria,  chicken  pox. 

(20)  There  may  be  a combination  of  these  processes  in  use:  settling  basins, 
filtration  beds,  aeration,  chlorination.  Each  student  should  describe  a spe- 
cific city’s  water  system. 

Part  Three. 

The  following  are  examples  of  important  ideas  related  to  Unit  2: 

(1)  One  should  eat  a variety  of  foods  to  get  all  the  essential  food  nutrients. 

(2)  The  food  requirement  of  each  person  may  vary  from  the  requirements  of 
others. 

(3)  Too  much  stored  fat  may  be  harmful  to  the  body. 

(4)  Knowing  what  causes  a disease  may  help  prevent  it. 

(5)  Through  science  and  medicine  we  have  learned  how  to  prevent  many 
diseases. 

(6)  The  lack  of  essential  vitamins  may  lead  to  deficiency  diseases. 

(7)  Every  individual  has  a responsibility  for  helping  improve  the  health 
conditions  in  his  community. 

(8)  Man  is  very  dependent  on  pure  water  supplies. 

(9)  Foods  may  be  preserved  in  many  different  ways. 

(10)  The  use  of  radioactive  substances  has  helped  doctors  and  scientists  to 
understand  the  human  body  better. 
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Part  Four. 

FTDT T (2);  F (3);  T (4);  T (5);  T (6);  T (7);  F (8);  T (9);  T (10). 


Part  Five. 

Examples: 

P potatoes 
R rice 

0 oysters 
T turnips 
E eggs 

1 ice  cream 
N nuts 


carbohydrate 

carbohydrate 

protein 

carbohydrate,  protein 
protein,  fat 
protein,  fat 
fat,  protein 


CHAPTER  7.  OUR  SUN  AND  ITS  PLANETS 
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1.  How  are  the  planets  grouped  around  the  sun? 

See  Fig.  56  in  text. 

2.  What  is  a light-year? 

A.  The  distance  light  travels  in  one  year  at  186,000  miles  per  second. 

B.  (1)  4;  (2)  8.6. 

3.  How  far  away  is  the  sun? 

A.  93  million  miles 
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B.  930,000  hours 

C.  500  seconds 

D.  8 1/3  minutes. 

4.  Signposts  in  the  sky. 

A.  A group  of  stars  and  the  area  of  the  sky  in  its  vicinity  to  which  a definite 
name  has  been  given. 
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B.  The  outer  stars  in  the  cup  of  the  Big  Dipper  point  in  the  direction  of  the 
North  Star. 

5.  Is  there  life  on  other  planets? 


Planet 

Atmosphere 

Water 

Temperature 

Is  Life  Present? 

Earth 

Enough  oxy- 
gen; no 
poison  gas 

Plenty 

Range  all 
right  for 
life 

Yes 

Mercury 

No  air 

None 

From  -459 °F. 
to  700  °F. 

Not  possible 

Mars 

Has  little 
oxygen 

Probably 
water  and 
ice 

May  reach  50 
to  60°F. 

It  is  possible 

Venus 

Large  amounts 
of  carbon 
dioxide 

Many  clouds; 
water  pos- 
sible 

Upper  atmos- 
phere -50  °F. 

Uncertain 

Jupiter 

No  oxygen 

If  present, 
frozen 

Upper  atmos- 
phere -202°F. 

Impossible 

6.  Why  do  some  stars  appear  brighter  and  larger  than  other  stars  ? 

A.  (1)  The  closer  one.  (2)  Rays  of  light  from  the  near  candle  form  a larger 
angle  on  the  eye  than  those  from  the  distant  candle,  hence  it  seems  bigger. 
(3)  No.  Their  distance  from  earth  is  an  important  factor  in  how  bright 
they  appear. 

B.  (1)  Size  and  age.  (2)  Distance  from  the  earth. 

7.  How  much  does  the  period  of  daylight  change  each  day? 

Student  observation. 
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8.  How  is  our  unit  of  time  determined? 

A.  One  revolution  of  earth  around  the  sun. 

B.  One  rotation  of  earth  on  its  axis  (sunrise  to  sunrise). 

9.  Test  Yourself. 

A.  (1)  Nine;  (2)  Saturn;  (3)  North  Star;  (4)  tail;  (5)  proper  temperatures; 

(6)  supply  of  oxygen;  (7)  water  supply  (order  of  answers  5,  6,  and  7 may 
vary);  (8)  4 P.M.;  (9)  5 A.M.;  (10)  186,000  miles;  (11)  93  million; 

(12)  meteorites. 
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C.  No.  The  moon  is  a solid  sphere,  and  all  stars  are  farther  away  than  the 
moon.  Light  from  the  stars  could  not  pass  through  the  moon. 

D.  If  the  life  is  reported  to  be  the  same  as  that  on  earth,  then  does  the  planet 
have  oxygen?  Does  it  have  enough  warmth?  Is  there  water  on  the  planet? 
Is  it  free  of  poisonous  gases  ? 
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CHAPTER  8.  OUR  PLANET  HOME-AND  ITS  MOON 
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1.  Earthquakes. 

A.  (l)  United  States  (California),  (2)  Japan,  (3)  Chile,  (4)  New  Guinea, 

(5)  Sumatra.  (Other  countries  may  also  be  named.) 

B.  The  movement  of  the  earth  during  faults  causes  vibrations  that  travel 
through  the  earth.  This  is  the  earthquake. 

C.  Fires  may  break  out;  electric  wiring  may  be  broken;  water  sources  may 
be  damaged;  houses  may  be  destroyed;  tidal  waves  may  occur. 

2.  How  does  weathering  change  the  earth? 

A.  Weathering  is  the  action  of  the  sun,  wind,  water,  ice,  and  rain  upon  the  earth. 

B.  (1)  Sun;  Heats  rocks,  causing  them  to  expand  and  crack;  dries  out  the 
soil,  making  it  more  easily  blown  from  place  to  place. 

(2)  Wind:  Blows  dirt  from  place  to  place;  erodes  fields. 

(3)  Water:  Washes  rocks  and  soil,  causing  them  to  wear  away,  break  up, 
and  dissolve. 

(4)  Ice:  When  water  in  the  cracks  of  rocks  freezes,  it  breaks  up  the  rocks. 

(5)  Rain:  Strikes  against  rocks  and  soil;  carries  some  carbon  dioxide, 
which  in  solution  helps  dissolve  rocks. 
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3.  How  are  mountains  formed? 

Possible  demonstrations:  (1)  Put  several  layers  of  gelatin  in  a pan,  each 
layer  a different  color.  Apply  force  at  the  ends  and  watch  what  happens  to 
the  layers.  (2)  Push  against  the  ends  of  a sheet  of  paper  and  see  how  it 
crumples  up. 

4.  What  are  the  effects  of  gravity? 

A.  Gravity  holds  all  things,  including  people,  on  the  surface  of  the  earth. 
Weight  is  due  to  gravity. 

B.  Gravity  holds  the  oceans  to  the  earth;  the  tides  are  caused  by  the  pull  of 
the  moon  on  the  earth. 

C.  The  members  of  the  solar  system  are  held  in  position  because  of  the 
balanced  attraction  of  the  sun  for  all  the  planets,  and  because  of  their 
attraction  for  each  other. 

5.  What  factors  affect  the  amount  of  gravitational  pull?  (Optional) 

A.  No.  C and  D attract  each  other  more  because  there  is  more  material  in 
them  than  in  A and  B. 

B.  Yes.  E and  F'attract  each  other  more  than  ^and  H do  because  they  are 
closer  to  each  other. 

C.  (1)  The  amount  of  material  in  objects  (their  mass);  (2)  the  distance 
between  objects. 
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6.  How  does  the  motion  of  the  moon  appear  to  us  on  earth? 

Student  observations. 

7.  What  causes  the  phases  of  the  moon? 

See  Fig.  77  in  text. 
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8.  What  is  surface  of  the  moon  like  ? 

A.  There  is  no  water  on  the  moon’s  surface. 
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B.  Many  craters  of  different  sizes  are  present. 

C.  Mountains  are  rough  and  jagged  because  weathering  does  not  occur, 

D.  Temperatures  go  from  214°F.  on  the  lighted  side  to  -243 °F.  on  the  dark 
side. 

9.  What  causes  eclipses? 

A.  Check  drawing  with  Fig.  81  in  text. 

B.  Check  with  Figs.  80  and  83. 

C.  Check  with  Fig.  81. 

10.  Why  does  the  moon  appear  larger  at  some  times,  etc.? 

A.  One  method  is  to  compare  the  size  of  the  moon  with  a pencil  held  upright 
at  arm’s  length.  Make  the  comparison  when  moon  is  at  the  horizon  and 
again  several  hours  later.  The  moon  is  the  same  size  both  times. 

B.  It  appears  larger  because  on  the  horizon  its  size  is  compared  with  trees, 
houses,  etc.  Higher  up  there  is  nothing  with  which  to  compare  it. 

11.  How  does  the  moon  rotate  ? 

Example:  John  is  the  earth,  I am  the  moon.  I face  John  and  move  around 

him,  keeping  my  face  toward  him  all  the  way  around.  As  I do  this,  I face 

east,  north,  west,  and  south,  which  means  I rotate  as  I revolve. 
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12.  Test  Yourself. 

B.  Faults  cause  earthquakes.  Tremors  occur  as  portions  of  the  earth  slip. 

C.  c (1);  b (2);  d (3);  a (4);  b (5). 

D.  Shadows  and  reflections  from  the  moon’s  mountains  and  craters  combine 
to  create  this  effect. 
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E.  (1)  240,000;  (2)  2,160;  (3)  year;  (4)  59;  (5)  east;  (6)  51;  (7)  new;  (8)  away 
from;  (9)  reflects;  (10)  sun;  (11)  214;  (12)  complete  Solar  eclipse; 

(13)  earth;  (14)  moon. 

F.  It  is  difficult  to  overcome  the  pull  of  the  earth’s  gravity.  It  is  difficult 
to  send  a rocket  240,000  miles. 

G.  Because  the  moon  is  so  much  closer  to  the  earth,  it  easily  eclipses  the 
sun  when  it  comes  between  the  sun  and  the  earth.  Hold  your  finger  in 
front  of  your  eye  and  see  what  distant  objects  are  “eclipsed.” 

H.  Lack  of  air,  water,  and  plants,  plus  extremely  hot  and  cold  temperatures, 
would  make  it  difficult. 


CHAPTER  9.  SPACE,  OUR  NEW  FRONTIER 

Page  59 

2.  What  knowledge  or  information  do  we  need  about  outer  space? 

(1)  Conditions  on  other  planets  and  the  moon;  send  rockets  to  planets  or 
moon  with  electronic  devices  to  transmit  information  back  to  earth. 

(2)  Conditions  of  atmosphere  in  outer  space;  rockets  can  take  samples  of 
atmosphere  and  types  of  energy  waves  and  either  return  to  earth  or  send 
information  back. 

(3)  Information  about  earth;  cameras  on  rockets  can  look  at  earth’s  surface 
from  great  distances  and  give  us  new  information. 

(4)  Conditions  that  influence  weather;  instruments  in  rockets  including 
cameras  can  provide  data  for  long-range  weather  forecasting. 
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4.  Does  an  object  moving  sideways  fall  as  fast  as  an  object  moving  straight  down? 

A.  (1)  They  hit  the  floor  at  the  same  time. 

(2)  They  hit  the  floor  at  the  same  time. 

B.  Objects  moving  sideways  fall  as  fast  as  objects  moving  straight  down. 

C.  The  distance  a satellite  will  go  sideways  depends  upon  its  speed  parallel 
to  the  earth  and  how  long  it  will  be  before  it  falls  to  the  ground. 

5.  How  are  satellites  “tracked”? 

Radio  signals  sent  from  the  satellite  can  be  heard  by  observers  when  the 
satellite  is  in  the  sky  over  the  observer.  Directional  antennas  are  used  to 
pinpoint  satellite’s  position.  Data  on  positions  of  satellite  is  analyzed  by 
electronic  computers  and  can  be  plotted  on  sky  maps.  Cameras  and  the 
naked  eye  can  also  help  track  a satellite. 

6.  What  has  been  learned  by  sending  satellites  into  space  ? 

(1)  An  animal  can  survive  trip  in  a satellite. 

(2)  Cosmic  rays  are  more  intense  than  we  had  believed. 

(3)  Air  is  much  thicker  (more  dense)  at  135  miles  high  than  previously 
thought. 

(4)  Possibilities  of  getting  men  to  space  have  neared  realization. 

7.  What  is  the  principle  of  action  and  reaction? 

A.  It  dashes  around  the  room  until  all  the  air  has  escaped. 

B.  The  escaping  air  pushes  against  the  inner  wall  of  the  balloon,  giving  it  a 
forward  motion  as  the  air  escapes  backwards. 

C.  Examples:  (1)  A whirling  lawn  spray  turns  because  the  water  gives 
opposite  push  as  it  spurts  from  the  jet  of  the  sprinkler.  (2)  A gun  kicks 
when  it  is  fired.  (3)  A rowboat  recoils  as  a person  jumps  from  it  to  the 
shore. 
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8.  How  does  a jet  plane  work? 

The  plane  speeds  rapidly  across  the  room,  guided  by  the  wire. 

9.  Falling  objects.  Si  + s 

A.  Beginning  speed  plus  final  speed  divided  by  2;  — - 

B.  Distance  = time  x — ^ 

C.  (1)  64  ft;  (2)  256  ft;  (3)  576  ft;  (4)  1,936  ft. 

10.  Why  are  the  rockets  used  to  launch  man-made  satellites  of  the  multi-stage 
type? 

Each  stage  has  its  own  fuel  and  burning  chamber.  When  a stage  has  burned 
and  contributed  to  the  thrust,  it  is  no  longer  useful  and  can  be  dropped  away, 
thus  allowing  the  next  stage  to  move  without  “excess  baggage.’’ 

11.  How  does  reduced  pressure  affect  the  boiling  point  of  water? 

A.  It  begins  to  bubble  vigorously,  to  boil  more  rapidly. 

B.  Cooling  the  bottle  causes  the  vapor  within  to  condense. 

This  makes  less  pressure  over  the  water  and  allows  the  water  to  boil  at 
a lower  temperature. 
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C.  If  their  spacesuits,  or  the  spaceship,  should  have  a pressure  less  than 
what  their  bodies  are  accustomed  to  on  earth. 

12.  What  are  some  of  the  dangers  or  barriers  that  spacemen  will  face? 

Examples:  (l)  Being  in  regions  without  an  adequate  supply  of  oxygen; 

(2)  Low  pressure  may  allow  the  blood  to  fizz;  (3)  Bright  light  and  reflections 
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may  cause  blindness;  (4)  Cold  temperatures;  (5)  Excessive  accelerations; 

(6)  Cosmic  or  other  radiations. 

13.  Space  stations. 

A.  A man-made  platform  to  be  assembled  about  1,000  miles  above  the  earth. 

B.  (1)  For  carrying  on  special  interplanetary  travel  research. 

(2)  An  outer  platform  from  which  to  launch  rocket  ships. 

(3)  The  earth’s  surface  could  be  observed  at  all  times. 

C.  (1)  Protection  from  cosmic  rays. 

(2)  Adequate  supply  of  oxygen. 

(3)  Pressure  inside  the  station  maintained  near  atmospheric  pressure. 

(4)  Some  compensation  to  balance  feeling  of  weightlessness. 

14.  Test  Yourself. 

A.  Student  answer. 
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C.  F (1);  T (2);  T (3);  T (4);  F (5);  T (6);  F (7);  T (8);  T (9);  T (10);  F (11); 
F (12);  T (13);  T (14);  F (15). 

UNIT  3 REVIEW 


Page  65 


Part  Two. 

(1)  The  sun,  planets,  their  moons,  asteroids. 

(2)  Air  with  oxygen,  nitrogen,  and  carbon  dioxide  in  it;  sufficient  water  and 
food;  sunlight,  warmth,  soil,  proper  pressure. 

(3)  So  that  clock  time  at  different  parts  of  the  world  will  indicate  approxi- 
mately the  same  advance  of  the  sun  across  the  sky. 

(4)  The  moon’s  surface  is  solid  rock,  has  no  air  or  water;  there  are  many 
mountains  and  craters.  Also  there  are  plains,  rills,  and  rays. 

(5)  The  moon’s  position  changes  in  such  a way  that  the  portion  of  it  which  is 
lighted  by  the  sun  is  different  from  time  to  time.  From  the  earth  we  see 
different  amounts  of  the  lighted  portion,  depending  on  the  moon’s  position. 

(6)  The  earth  gets  between  the  sun  and  the  moon. 

(7)  Because  it  is  cold,  lacks  oxygen,  and  has  no  life  on  it. 

(8)  Tides  are  caused  by  the  gravitational  pull  of  the  sun  and  moon  on  the 
earth’s  surface.  Since  water  moves  easily,  it  is  pulled  back  and  forth. 

(9)  Weathering  and  erosion;  running  streams  cut  new  beds;  floods  change  the 
landscapes;  faults  in  the  earth’s  surface  cause  new  mountains  or  other 
surface  features;  volcanoes;  man  cultivates  the  soil,  etc. 

(10)  If  “Yes”:  Telescopic  views  of  Mars  indicate  the  possibility  of  green 
vegetation  there.  Some  of  the  conditions  for  life  as  we  know  it  are  there: 
water,  moderate  temperatures,  and  atmosphere.  If  “No”:  We  have  never 
seen  any  living  things  from  Mars,  and  the  amount  of  oxygen  is  probably 
too  small  to  permit  life. 

(11)  A device  which  would  begin  to  operate  as  a rocket  reached  its  destination. 
It  would  operate  outward  from  the  planet  being  reached  and  would  break 
the  fall  of  the  landing  rocket. 

(12)  (1)  The  spaceships  would  not  have  wings  and  propellers  as  many  planes 
have.  (2)  Passengers  would  have  to  be  equipped  with  spacesuits.  (3)  Inter- 
planetary travel  would  carry  us  outside  the  earth’s  gravitational  field. 

(4)  Many  new  hazards  would  be  encountered:  very  high  and  low  tempera- 
tures, meteoroids,  cosmic  rays,  etc. 

(13)  It  keeps  him  warm;  it  is  made  to  reflect  the  sun’s  rays;  it  permits  him 
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to  get  a good  oxygen  supply;  it  may  be  pressurized  to  the  normal  pressure 
of  the  earth’s  atmosphere. 

(14)  The  reactions  of  the  human  body  to  life  away  from  the  earth;  studies 
about  the  sun’s  temperature  at  that  height;  methods  of  communication 
from  outer  space;  observations  of  other  planets  at  closer  range;  study  of 
the  earth’s  surface  from  great  distances,  etc. 

(15)  The  cost  of  ships  that  would  reach  the  spaceship;  use  of  fuels  to  power 
the  rockets;  research  needed  before  an  attempt  is  made  to  locate  a 
space  station,  etc. 
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Part  Four. 

(1)  Length  of  days  and  seasons  of  the  year  depend  upon  the  earth’s  position. 

(2)  Life  as  we  know  it  probably  does  not  exist  on  the  other  planets. 

(3)  Man  could  not  live  permanently  on  the  moon. 

(4)  Tides  affect  the  lives  of  people. 

(5)  The  earth’s  surface  is  constantly  changing. 

(6)  Earthquakes  are  the  result  of  faults  in  the  earth’s  surface. 

(7)  It  seems  scientifically  possible  to  launch  a space  station. 

(8)  The  life  of  a spaceman  would  be  very  hazardous. 

Part  Five.  What’s  wrong  with  the  pictures? 

(1)  The  moon  is  solid,  so  it  would  be  impossible  to  see  a star  through  it. 

All  stars  are  farther  away  than  the  moon. 

(2)  Venus  does  not  have  a ring  around  it.  In  fact,  the  surface  of  Venus  cannot 
be  seen  because  there  are  so  many  surface  clouds.  No  rocket  ship  has 
ever  been  sent  to  Venus.  Certainly  there  could  not  be  a sign  written  in 
English  on  the  surface  of  Venus. 


CHAPTER  10.  OUR  DAILY  WEATHER 
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1.  What  are  five  things  upon  which  the  weather  depends  ? 

Examples:  (l)  Temperature,  (2)  wind,  (3)  humidity,  (4)  sun’s  radiation, 

(5)  precipitation,  (6)  altitude,  (7)  motions  of  the  earth. 

2.  How  can  you  show  that  warm  air  rises  ? 

A.  It  rises  above  the  chimney.  It  pours  downward  into  the  box.  Warm  air 
rises,  carrying  smoke  with  it.  Cold  air  moves  downward,  carrying  smoke 
with  it. 

B.  Examples:  (1)  Compare  the  temperature  at  the  ceiling  of  a room  with 
that  at  the  floor.  (2)  Hold  a pinwheel  or  spiral  of  paper  over  a flame  and 
note  the  movement. 

3.  Do  materials  warm  up  and  cool  off  at  the  same  rate ? 

Sand.  Sand. 


Page  68 


4.  How  do  sea  breezes  change? 

See  Fig.  97  in  text.  Land  becomes  warmer  than  water  during  the  day;  as  a 
result,  the  air  above  the  land  is  warmer  than  air  above  the  water,  and  rises 
above  the  land.  The  ocean  air  tends  to  move  in.  After  dusk  the  land  cools 
more  quickly,  reversing  the  whole  process. 
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5.  Winds. 

A.  It  is  warmed  greatly  by  the  direct  sunlight.  Warm  air  tends  to  rise. 

B.  It  moves  downward  toward  the  earth  and  southward  toward  the  equator. 

C.  One  southward  toward  the  equator  from  the  North  Pole;  another  north- 
ward from  the  South  Pole. 

D.  (1)  Prevailing  westerlies,  (2)  trade  winds. 

6.  Does  air  have  weight? 

A.  If  air  is  let  out  carefully,  the  loaded  box  will  move  downward.  The  tube 
and  contents  (air)  now  weigh  less.  This  indicates  that  air  has  weight. 

B.  Following  example  is  a room  20  (length)  x 12  (width)  X 10  (height): 
Volume  of  air  = 20  x 12  x 10  = 2,400  cubic  feet  x 0.08  = 192  pounds. 
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7.  What  are  some  evidences  that  air  exerts  pressure? 

A.  The  paper  stays  on  the  upside-down  glass  because  the  push  of  the  air 
against  the  paper  is  greater  than  the  weight  of  the  water  in  the  glass. 

B.  Examples:  (1)  Water  siphon;  (2)  filling  a fountain  pen;  (3)  drinking 
through  a straw;  (4)  rubber  “suction”  cups. 

8.  How  much  is  the  air  pressure? 

A.  Using  the  example  in  activity  6,  in  which  the  height  of  the  room  is  10  feet, 
the  number  of  cubic  feet  of  air  above  each  square  foot  is  10.  Weight  = 

10  X .08  = 0.8  poimd. 

B.  Total  weight:  26,460  x 0.08  = 2,116.8  pounds.  This  means  a push  of 
2,116.8  poimds  per  square  foot  of  surface.  One  square  foot  has  144  square 
inches.  Therefore  the  push  (or  pressure)  is  about  14.7  pounds  per  square 


9.  Why  is  it  cooler  at  a high  altitude  than  at  the  earth’s  surface? 

A,  the  thermometer  nearest  the  building,  is  (probably)  warmest,  the  far  one 
(C)  coolest. 

Thermometer  C.  Mostly  the  radiation  from  the  brick  building. 

The  sun’s  radiant  energy  is  changed  to  heat  by  striking  matter  of  some  kind. 
The  rare  atmosphere  at  higher  altitudes  does  not  change  much  radiant 
energy  to  heat.  Therefore  the  air  is  warmed  mostly  by  heat  reflected  by  the 
earth. 

10.  Does  the  heating  of  air  produce  pressure  changes? 

The  bottle  clings  to  the  hand.  The  heat  expands  the  air,  driving  much  of  it 
out  of  the  bottle.  As  the  remaining  air  cools,  it  contracts  and  has  less 
pressure  than  the  outside  air,  which  pushes  the  bottle  against  the  hand. 
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11.  Scientific  weathermaking. 

A.  A process  of  causing  rain  by  mixing  some  material  such  as  dry  ice  with 
rain  clouds. 

B.  Much-needed  rain  may  be  made  available,  thus  preventing  long  droughts. 
The  weather  pattern  can  be  changed  to  suit  man’s  needs. 

C.  Clouds  may  be  robbed  of  their  rain  in  one  region  so  that  other  regions 
will  not  receive  rainfall.  On  the  other  hand,  rainfall  might  be  caused  to 
fall  sometimes  where  it  is  not  really  needed  or  wanted. 

12.  Test  Yourself. 

B.  (1)  The  winds  (and  most  common  “weather”  conditions)  take  place  within 
a height  of  about  seven  miles.  (2)  Students  who  live  in  the  United  States 
and  Canada  are  in  a region  of  prevailing  westerlies.  (3)  Yes.  Many  other 
factors,  such  as  rainy  weather  and  local  storms,  influence  local  winds. 
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(4)  They  are  named  for  the  direction  from  which  they  tend  to  blow:  west- 
erlies from  the  west,  northeast  trade  winds  from  the  northeast,  etc. 

C.  a (1);  b (2);  a (3);  c (4);  b (5). 


CHAPTER  11.  PREDICTING  WEATHER  CHANGES 
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1.  What  information  does  a weatherman  need? 

Examples:  (l)  Temperature  of  air;  (2)  trend  in  pressure;  (3)  relative 

humidity;  (4)  speed  of  wind;  (5)  direction  of  wind;  (6)  kind  of  clouds  and 

their  height;  (7)  direction  clouds  are  moving;  (8)  type  of  air  mass  coming; 

(9)  kind  of  precipitation  (if  any). 

2.  How  does  a maximum- minimum  thermometer  work?  (Optional) 

A.  The  narrow  neck  holds  the  mercury  up  to  the  highest  point  until  shaken 
down.  This  gives  a maximum  reading.  The  glider  is  moved  down  as  the 
liquid  mercury  contracts  and  stays  at  the  lowest  temperature. 

B.  The  weatherman  can  get  high  and  low  temperatures  over  a period  of  time 
without  having  to  read  the  instruments  continually. 

3.  How  is  air  pressure  measured? 

A.  76  centimeters  of  mercury,  representing  about  14.7  pounds  per  square 
inch. 

B.  Pressure  changes  with  altitude. 

C.  In  an  inverted  tube  the  pressure  of  the  mercury  is  counterbalanced  by  the 
pressure  of  the  aisr. 

D.  The  atmospheric  pressure  is  decreasing. 

E.  The  atmospheric  pressure  is  increasing. 

F.  A lowering  of  pressure  usually  indicates  approaching  rainy  weather;  a 
rising  barometer  indicates  approaching  fair  weather. 

4.  How  can  you  determine  the  dew  point ? 

Yes  (usually).  Because  it  depends  upon  both  temperature  and  the  humidity 

of  the  air,  and  these  usually  vary  somewhat  from  day  to  day. 
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5.  What  causes  rain? 

A.  (1)  The  mist  disappears.  (2)  The  air  appears  cloudy.  (3)  The  moisture 
collects  on  the  walls  of  the  bottle  and  runs  down. 

B.  Heating  the  water  causes  it  to  evaporate;  cooling  the  vapor  tends  to  cause 
it  to  condense. 

C.  A water-laden  cloud  or  body  of  moist  air  is  cooled  and  the  moisture  forms 
drops,  which  fall  as  rain. 

6.  How  can  you  measure  relative  humidity? 

Experimental  data  varies  for  each  student  or  class. 

7.  What  are  some  common  types  of  clouds ? 

(1)  Nimbo- stratus.  They  are  low,  dark,  and  heavy  in  appearance.  Rain  is 
falling  from  them. 

(2)  Cirrus.  Their  appearance  is  that  of  hairlike  curls.  They  are  high  in  the 
sky. 
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(3)  Cumulus.  They  look  like  heaps  or  billows  of  fluffy  wool. 

(4)  Cumulo-nimbus.  They  look  like  anvils,  extended  from  near  the  earth  to 
high  in  the  sky;  electrical  storms  are  related  to  them. 
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8.  How  do  air  masses  influence  the  weather? 

A.  A body  of  air  within  which  the  temperature,  pressure,  and  humidity  are 
everywhere  the  same. 

B.  The  north. 

C.  The  south. 

D.  In  a frigid  (cold)  inland  zone. 

In  a frigid  zone  over  the  sea. 

In  a tropical  (hot)  inland  region. 

In  a tropical  sea  region. 

E.  The  boundary  line  between  two  air  masses  of  different  temperatures 
when  the  warmer  air  is  advancing. 

F.  Clouds  form  and  rain  may  fall.  The  air  pressure  drops  and  winds  may 
blow  in  a counterclockwise  direction. 

G.  The  boundary  line  between  two  air  masses  of  different  temperatures 
when  the  cold  air  mass  is  advancing. 

H.  Abrupt  drop  in  temperatures,  wind  squalls  often  followed  by  thunder- 
storms. Clearing  skies  and  lower  humidity  often  follow. 

9.  What  are  high-  and  low-pressure  areas? 

A.  (1)  A high  is  a region  where  the  air  pressure  is  high;  usually  the  weather 
is  clear  and  the  air  is  dry. 
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(2)  A low  is  a region  where  the  air  pressure  is  low;  a low  is  usually  ac- 
companied by  rain  or  stormy  weather. 

B.  A cyclone  is  a counterclockwise  movement  of  air  going  20  to  30  miles 
per  hour  around  a calm  center  of  low  air  pressure.  A tornado  is  a 
whirling  wind  accompanied  by  a funnel-shaped  cloud,  and  is  very  violent 
and  destructive. 

10.  What  do  weather  maps  tell  you? 

A and  B.  Student’s  answers. 
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11.  Test  Yourself. 

B.  (1)  Rain  will  probably  fall. 

The  moisture- laden  warm  air  strikes  cooler  air,  which  forms  clouds.  As 
the  clouds  become  nimbo- stratus,  they  will  probably  yield  rain.  This  is 
a typical  advancing  warm  front. 

(2)  A rising  barometer  indicates  approaching  fair  weather,  but  a “high 
barometer”  might  fall.  In  that  case  there  might  be  a change  in  weather. 
Pressure  trend  is  important  to  consider  as  well  as  the  barometer  reading. 
Snow  is  really  frozen  water  vapor.  Frozen  rain  would  be  sleet  or  hail. 

Dew  really  doesn’t  fall.  Rather,  it  condenses  on  objects  from  the  air 
around  them. 

A barograph  records  changes  in  air  pressure. 

C.  + (1);  + (2);  - (3);  - (4);  - (5)  (answer  might  be  + if  one  considers  the 
“cloudy”  symbol  in  North  Dakota  as  in  a high-pressure  region);  + (6); 

- (7);  + (8);  - (9);  + (10). 

CHAPTER  12.  WEATHER  BY  THE  SEASON 
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1.  How  does  the  tilting  of  the  earth’s  axis  cause  the  seasons? 

A.  Figure  A represents  June. 

B.  Yes.  23  1/2  degrees. 
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C.  It  points  toward  the  North  Star,  Polaris. 

D.  Around  one-half  of  its  path. 

E.  When  the  earth  is  in  one  part  of  its  orbit,  the  sun’s  rays  strike  the  North- 
ern Hemisphere  directly;  this  is  spring  and  summer.  Later,  when  the 
earth  is  on  the  other  side  of  the  sun,  the  rays  strike  the  Northern  Hem- 
isphere at  more  of  a slant;  this  does  not  produce  so  much  warmth. 

2.  In  North  America  what  dates  are  usually  accepted  as  the  beginning  of  each 

season? 

Spring:  March  21;  summer:  June  21;  autumn:  September  23;  winter: 

December  21. 

3.  When  does  the  sun  deliver  the  most  energy  to  one  part  of  the  earth? 


Position 

Season  This 

of  Globe 

Represents 

North 

Winter 

South 

Summer 

East 

Fall 

West 

Spring 
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B.  (1)  That  outlined  by  the  flashlight  at  an  angle. 

(2)  That  outlined  by  the  flashlight  above.  The  same  amount  of  light  is 
confined  to  less  space.  This  makes  it  brighter. 

C.  The  sun  delivers  most  energy  when  light  rays  strike  the  earth  most 
nearly  at  right  angles. 

4.  How  does  the  atmosphere  affect  sunlight? 

A.  Winter. 

B.  Passing  through  atmosphere  absorbs  the  radiant  energy  and  reduces  the 
amount  of  energy  that  reaches  the  earth’s  surface.  Atmosphere  also 
scatters  light  and  sends  it  in  other  directions  than  towards  the  earth. 

C.  Since  less  heat  energy  reaches  the  earth  during  winter,  the  earth’s 
surface  is  cooler.  Plants  that  require  warmth  for  growth  cease  to  grow, 
or  they  may  change  into  forms  that  can  withstand  winter.  Animals  may 
hibernate  or  migrate  to  adjust  to  the  lack  of  warmth.  Some  things  freeze 
from  the  cold. 

5.  Why  are  thunderstorms  more  common  in  summer  than  in  winter? 

The  high  temperatures  of  summer  cause  water  to  evaporate  into  the  air 
more  rapidly  because  warm  air  can  hold  more  moisture  than  cold  air.  When 
the  moisture-filled  air  moves  upward,  it  cools  and  forms  clouds.  Air 
currents  cause  the  drops  of  moisture  to  rise  and  fall,  and  as  this  happens 
the  clouds  become  charged  with  electricity.  Thimderstorms  result  when 
these  clouds  discharge  their  electricity. 

6.  How  do  people  adapt  to  seasonal  change? 

A.  Wear  warmer  or  cooler  clothing;  keep  the  house  warmer  or  cooler; 
engage  in  winter  sports  in  winter,  summer  sports  in  summer.  Change 
food  habits  from  winter  to  summer. 

Page  78 

B.  Adaptations  would  not  be  so  extreme.  Clothing  might  vary  more  from 
daytime  to  evening  than  from  season  to  season.  People  might  wear  a 
light  wrap  at  night.  Food  the  same  each  season  except  for  kinds  of  fruits 
ripening  at  different  times.  Shelter  about  the  same  each  season;  no 
central  heating  used  at  any  time.  Recreation  might  consist  of  baseball 
and  soccer  in  winter.  To  these  two  would  be  added  swimming  during  the 
other  seasons. 


29 


7.  How  do  animals  adapt  to  the  seasons ? 


Animal 

Mallard  duck 

Cottontail 

rabbit 

Rattlesnake 

Bear 


Winter  Activity 
and  Appearance 

Migrates  south;  well 
feathered 

Burrows  in  snow;  light 
color 

Coils  up  in  hole  in  the 
ground 

Hibernates,  grows  thin 


Honeybee 

Squirrel 

8.  Test  Yourself. 
A.  c (1);  b (2); 


Feeds  on  honey  stored 
in  hive 

Spends  much  time  in 
nest;  thicker  hair 

c (3);  a (4);  a (5);  a (6);  a (7);  c (8). 


Summer  Activity 
and  Appearance 
Migrates  north;  renews 
feathering 

Eats  green  vegetables; 

darker  color 
Active;  feeds  more 

Forages  for  food;  gets 
fat  and  sleek 
Gathers  nectar  to  make 
honey 

Gathers  food  for  winter; 
very  actSve 
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B.  The  sunlight  strikes  the  earth  more  directly  in  summer  than  in  winter 
months  when  the  sun  is  actually  closer.  In  the  summer  the  sunlight  does 
not  ha^e  to  pass  through  such  a thick  layer  of  air  to  reach  the  earth’s 
surface  in  the  Northern  Hemisphere. 

C.  Summer  would  be  much  hotter  and  winter  much  colder.  Plants  and 
animals  might  not  be  able  to  adapt  to  the  extremes  of  temperature  which 
would  result. 

D.  T (1);  F (2);  T (3);  T (4);  F (5);  F (6);  F (7);  T (8);  F (9);  T (10). 


CHAPTER  13.  PROTECTING  YOURSELF  AGAINST  THE  WEATHER 
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1.  How  does  trapped  air  keep  the  body  warm? 

Heat  may  be  lost  from  the  body  by  conduction  or  by  convection.  But  air  is 
a very  poor  conductor  of  heat,  and  the  fact  that  air  is  trapped  means  it  does 
not  circulate  much.  Therefore,  it  does  not  carry  away  much  heat  by  convec- 
tion. Neither  can  cold  air  get  to  the  body  from  the  outside  because  of  the 
air  that  is  trapped  in  the  pores  of  clothing. 

2.  What  is  the  appearance  of  the  common  clothing  fibers? 

B.  The  animal  and  vegetable  fibers  are  rougher  than  man-made  fibers; 
they  may  appear  to  have  joints  and  scales,  while  the  man-made  fibers 
are  smooth  and  not  jointed. 

3.  Does  black  cloth  or  white  cloth  absorb  more  heat  from  the  sun? 

Example:  Purpose:  To  find  out  if  black  cloth  absorbs  heat  more  quickly 
than  white  cloth. 

Plan:  Use  two  tin  cans  filled  with  equal  amounts  of  water  of  the  same  tem- 
perature. Cover  the  outside  of  one  with  white  cloth,  and  the  other  with  black 
cloth.  Place  both  cans  in  sunlight.  Insert  a thermometer  in  each  can.  From 
time  to  time  observe  and  record  the  temperature  of  water  in  the  cans. 

Facts  obtained:  The  temperature  of  the  water  in  the  can  covered  with  black 
cloth  rises  more  than  that  in  the  other  can  during  the  same  time.  (Student 
should  record  exact  temperatures  observed.) 

Conclusion:  Dark  cloth  absorbs  more  heat  than  white  cloth. 
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How  to  apply  conclusion:  For  purposes  of  warmth,  it  is  better  to  wear  dark 
colors  in  winter  and  light  colors  in  summer. 

Page  81 


4.  What  are  some  good  rules  for  taking  care  of  clothing  ? 

A.  (1)  Brush  and  clean  regularly.  (2)  Use  moth  repellent  when  clothes  are 
stored. 

B.  (1)  Launder  the  clothes  frequently  and  carefully.  (2)  Mend  small  tears 
before  wearing  again. 

C.  (1)  Do  not  press  with  hot  iron.  (2)  Launder  frequently.  (3)  Do  not  use 
extremely  hot  water  or  strong  soaps. 

D.  (1)  Check  whether  material  is  washable  before  laundering.  (2)  Do  not 
press  with  hot  iron. 

5.  How  is  the  rate  of  heat  loss  regulated  by  different  materials  ? 

A.  In  No.  2 (if  cool  water  is  used  in  outside  can). 

B.  Some  materials,  like  water,  conduct  heat  better  than  others. 

C.  By  keeping  heat  in  during  winter  and  by  keeping  heat  out  in  summer. 
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6.  How  does  heat  travel? 

A.  Warm  and  hot  objects  give  off  energy  known  as  radiant  energy.  When  this 
radiant  energy  strikes  material  of  any  kind,  it  is  changed  into  heat  energy. 

B.  Liquids  and  gases  (such  as  air)  carry  heat  by  convection.  When  molecules 
of  a substance  are  warmed,  they  speed  up,  thus  causing  the  warm  part  of 
the  liquid  or  gas  to  expand.  As  the  liquid  or  gas  expands,  it  becomes 
lighter  and  rises  upward.  In  this  way  a current  is  started.  This  is  called 
a convection  current. 

C.  Heat  travels  through  solids  by  conduction.  As  the  solid  is  warmed,  the 
molecules  are  speeded  up.  Heat  is  molecules  in  motion.  As  molecules 
bump  those  next  to  them,  a movement  of  heat  passes  through  a substance. 
This  is  conduction. 

7.  Does  evaporation  cause  cooling? 

A.  The  water  has  frozen,  making  the  cork  stick  to  the  watch  glass. 

B.  Evaporation  requires  heat.  The  ether  absorbed  heat  from  the  glass  and 
from  the  water  below  it.  So  much  heat  was  removed  from  the  water  that 
it  froze. 

8.  How  does  a hot-air  furnace  operate? 

A.  Warm  air  rises,  cool  air  falls;  the  pipes  carry  the  warm  air  up  and  the 
cool  air  down.  Some  furnaces  have  fans  to  hasten  the  air  flow. 

B.  It  is  possible  to  heat  a house  quickly  with  this  kind  of  furnace  because 
the  warm  air  moves  directly  from  the  furnace  to  the  rooms. 

C.  A humidifier,  which  is  filled  with  water,  is  built  into  the  furnace.  As 
warm  air  passes  over  the  water  box,  it  picks  up  moisture  which  is 
carried  upward  into  the  rooms  being  heated. 
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9.  How  does  a hot-water  system  operate? 

A.  Hot  water  is  “lighter”  than  cool  water,  and  it  floats  upward.  It  rises  as 
cool  water  falls. 

B.  Some  systems  have  expansion  tanks;  others,  a pressure- equalizing  device. 
The  boiler  should  never  be  completely  filled. 

C.  By  a special  air- eliminating  device. 
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D.  Mostly  by  convection  and  radiation. 

E.  By  placing  pans  of  water  or  house  plants  in  the  rooms  of  the  house. 

10.  How  does  a steam  heating  plant  operate  ? 

A.  Steam  condenses  to  water,  giving  off  heat  in  the  process. 

B.  It  flows  back  to  the  boiler. 

C.  A small  amount  of  steam  gives  more  heat  than  the  same  amount  of  hot 
water;  also,  steam  moves  faster  under  pressure  than  hot  air  or  hot  water 
does  by  convection. 

11.  How  does  insulation  in  houses  help? 

A.  It  prevents  outside  heat  from  entering  the  house. 

B.  It  prevents  heat  inside  the  house  from  escaping  to  the  outside. 

C.  Glass  wool,  rock  wool,  and  asbestos  materials  are  good  insulators  and 
are  fireproof. 
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12.  How  can  fires  in  homes  be  prevented? 

Examples:  (l)  Fill  the  space  between  inside  and  outside  walls  with  insulation. 

(2)  Use  concrete  fire  stops  at  each  floor  level. 

(3)  Keep  fireplaces,  flues,  and  chimneys  in  good  condition. 

(4)  Do  not  have  stoves  too  near  the  walls. 

(5)  Keep  all  trash  from  accumulating. 

(6)  Have  fire  extinguishers  in  good  working  order  available  at  all  times. 

13.  How  can  fires  be  put  out? 

(1)  Oxygen;  if  oxygen  can  be  blanketed  from  the  fire,  the  fire  will  go  out. 

(2)  Combustible  material;  removing  the  fuel  prevents  fire  from  spreading. 

(3)  Kindling  temperature;  pouring  water  on  certain  kinds  of  fires  lowers  the 
temperature  below  the  kindling  point. 

14.  Where  are  the  fire  extinguishers  in  your  school? 

C.  Examples:  (1)  Soda-acid  fire  extinguisher:  when  the  extinguisher  is 
turned  upside  down,  the  acid  pours  out  of  a bottle  and  mixes  with  soda. 
This  makes  carbon  dioxide  gas,  which  forces  the  liquid  out. 

(2)  Foam  type:  operated  same  as  soda-acid  type,  but  foam  comes  out 
instead  of  water.  Good  for  extinguishing  oil  fires. 

(3)  Carbon- dioxide  type:  When  the  handle  is  turned  or  a valve  is  released, 
a cloud  of  carbon  dioxide  gas  comes  out.  This  smothers  the  fire  by 
shutting  off  the  oxygen. 
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15.  Test  Yourself. 

B.  T (1);  F (2);  T (3);  T (4);  T (5);  T (6);  F (7);  F (8);  F (9);  F (10);  F (11); 

T (12);  T (13);  T (14);  T (15);  T (16);  T (17);  T (18);  T (19);  T (20). 

C.  Metals  are  good  conductors  of  heat.  If  the  metal  touched  the  body,  it 
would  conduct  the  heat  away  quickly. 

D.  Examples:  (1)  Dark  cloth  absorbs  heat  better  than  white  cloth. 

(2)  Insulation  in  houses  keeps  heat  inside  during  winter,  and  outside  during 
summer. 

(3)  Evaporation  causes  cooling.  That  is  why  perspiration  in  summer  is 
cooling. 

(4)  A certain  amount  of  steam  gives  off  more  heat  than  the  same  amount 
of  hot  water. 

(5)  Warm  air  rises  and  cool  air  falls. 
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UNIT  4 REVIEW 


Page  86 


Part  Two. 

(1)  cool  and  expand;  (2)  weight;  (3)  cool  air;  (4)  warm;  (5)  slowly;  (6)  cooler; 
(7)  more;  (8)  radiation;  (9)  decreasing;  (10)  less;  (11)  fair  weather;  (12)  de- 
creases (or  falls);  (13)  stratus  (sometimes  cumulus  will  cover  most  of  sky); 
(14)  warm;  (15)  toward;  (16)  the  revolution  of  the  earth  around  the  sun; 

(17)  the  inclination  of  the  earth’s  axis;  (18)  solid;  (19)  faster;  (20)  convection; 
(21)  radiation;  (22)  steam;  (23)  the  fuel  itself;  (24)  the  oxygen  supply  (or  low- 
ering the  fuel  temperature  below  the  kindling  temperature);  (25)  foam. 


CHAPTER  14.  ATOMS- BUILDING  BLOCKS  OF  THE  UNIVERSE 
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1.  Matter. 

A.  Matter  is  any  material  that  has  weight  and  occupies  space. 

B.  Properties  of  matter  refer  to  characteristics  which  can  be  used  to 
describe  any  material. 

C.  (1)  A solid  is  anything  that  has  a definite  size  and  shape,  and  has  weight. 

(2)  A gas  is  matter  that  spreads  evenly  through  its  container,  and  has 
weight. 

(3)  A liquid  is  matter  that  takes  the  shape  of  its  container,  and  has  weight. 

D.  (1)  color;  (2)  weight;  (3)  size;  (4)  shape;  (5)  hardness;  (6)  solubility; 

(7)  luster. 

2.  How  is  matter  described? 

Examples:  Pebble:  brown;  3/4  inch  diameter;  none;  oval;  very  hard;  7 
ounces;  not  in  water;  will  not  burn. 

Pencil:  red,  3/16  inch  x 6 inches;  none;  cylindrical;  soft  wood;  50  grams; 
none;  will  burn. 
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3.  How  are  the  elements  classified  and  named? 

A.  An  element  is  material  made  up  of  atoms  of  only  one  kind. 

B.  Metals:  Examples:  (1)  gold,  (2)  iron,  (3)  tin,  (4)  aluminum,  (5)  silver, 

(6)  lead. 

Nonmetals:  Examples:  (1)  sulfur,  (2)  chlorine,  (3)  oxygen,  (4)  hydrogen, 
(5)  carbon,  (6)  nitrogen. 

C.  Solids:  Examples:  (1)  sodium,  (2)  silver,  (3)  carbon,  (4)  zinc,  (5)  lead. 
Gases:  Examples:  (1)  oxygen,  (2)  hydrogen,  (3)  nitrogen,  (4)  helium, 

(5)  chlorine. 

Liquids:  Examples:  (1)  mercury,  (2)  bromine  (-7.3  C.  to  61.1  C.), 

(3)  gallium.  (Research  project:  If  any  student  is  interested,  he  may  look 
up  in  a chemistry  book  the  elements  gallium,  rubidium,  and  cesium.  He 
will  find  that  they  are  liquids  at  summer  room  temperatures.) 

4.  What  is  the  difference  between  a mixture  and  a compoimd? 

A.  Yes.  B.  Yes.  C.  Yes.  D.  Chemical  union  of  iron  and  sulfur.  E.  Magnet 
does  not  attract  new  solid  substance. 
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F.  It  is  no  longer  attracted  by  the  magnet. 

G.  FeS. 

H.  In  a mixture  each  substance  keeps  its  own  properties,  but  in  a compound 
the  substances  lose  their  original  characteristics  and  gain  new  ones. 

5.  How  does  the  breaking  up  of  water  help  us  to  know  its  composition? 

A.  Bubbles  come  up.  They  rise  faster  in  one  tube  than  in  the  other. 

B.  No,  it  falls  faster  in  the  tube  connected  with  the  negative  pole  of  the 
battery. 

C.  A slight  explosion  occurs.  Hydrogen,  which  explodes  sharply. 

D.  It  bursts  into  flame.  Oxygen. 

E.  (1)  Water  is  a compound  of  hydrogen  and  oxygen. 

(2)  Water  can  be  broken  into  hydrogen  and  oxygen  by  electricity. 

(3)  Hydrogen  collects  at  the  negative  pole  of  the  electrolysis  apparatus. 

6.  What  are  an  atom,  a molecule,  and  a compound?  (Using  table  salt  as  example.) 

A.  Atom:  Table  salt  is  made  up  of  the  elements  sodium  and  chlorine.  In  their 
free  form,  the  smallest  particle  of  sodium  that  has  the  properties  of 
sodium  is  an  atom  of  it;  the  smallest  particle  of  chlorine  that  has  the 
properties  of  chlorine  is  an  atom  of  it. 

B.  Molecule:  Table  salt  is  made  up  of  the  chemical  combination  of  sodium 
and  chlorine.  The  smallest  particle  of  this  chemical  combination  that  has 
the  properties  of  salt  is  a molecule  of  salt. 
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C.  Compound:  A substance  made  up  of  two  or  more  kinds  of  atoms  is  a com- 
pound. Salt  is  a compound  made  up  of  sodium  and  chlorine. 

7.  What  is  meant  by  atomic  weight? 

A.  Hydrogen;  16;  16;  atomic  weight. 

B.  An  atom  of  U 235  weighs  235  times  as  much  as  an  atom  of  hydrogen;  an 
atom  of  U 238  weighs  238  times  as  much  as  an  atom  of  hydrogen. 

8.  What  is  radioactivity? 

A.  Madame  Marie  Curie. 

B.  Radioactivity  is  the  property  which  certain  elements  have  that  enables 
them  to  give  off  radiant  energy  naturally  through  atomic  decay  or 
disintegration. 

C.  This  discovery  showed  that  the  atom  was  not  the  smallest  unit  of  matter 
and  energy.  Scientists  were  eager  to  discover  what  the  particles  were 
that  were  given  off  by  radioactive  elements. 
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9.  Test  Yourself. 

B.  These  sentences  should  be  underlined:  (1),  (2),  (4),  (6),  (8),  (10). 

C.  (1)  The  drawing  might  show  a dot  for  the  nucleus  of  the  hydrogen  atom. 
A circle  around  the  nucleus  would  show  the  orbit  of  an  electron  which 
rotates  around  the  nucleus.  (After  studying  later  chapters  the  student 
could  probably  add  information  about  the  location  of  protons,  neutrons, 
and  electrons.) 

(2)  Democritus  was  right  in  thinking  of  matter  as  made  up  of  very  small 
particles  which  he  called  atoms.  He  was  not  right  in  thinking  that  the 
atoms  were  the  smallest  particles  into  which  matter  could  be  divided. 
He  did  not  know  about  the  nucleus  and  outer  orbits.  The  atoms  of 
Democritus  were  invisible;  they  are  still  invisible  today,  but  scientists 
have  ways  of  observing  their  behavior. 
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CHAPTER  15.  SPLITTING  THE  ATOM 
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1.  Uranium. 

A.  Pitchblende.  B.  Belgian  Congo,  Canada,  Czechoslovakia. 

C.  (1)  It  is  heavier.  (2)  It  is  more  abundant.  (3)  It  is  less  radioactive. 

D.  It  is  much  more  radioactive.  It  is  a better  source  of  usable  atomic  energy. 

2.  What  important  process  is  illustrated  in  the  diagram? 

The  picture  illustrates  fission  of  a uranium  235  atom.  When  a neutron  (n) 
strikes  the  nucleus,  it  causes  the  nucleus  to  break  up,  giving  off  more 
neutrons  and  a terrific  amount  of  energy. 

3.  Plutonium. 

A.  Uranium  238. 

B.  See  Fig.  150  in  text. 

4.  What  is  meant  by  critical  mass? 

Critical  mass  is  the  largest  amoimt  of  U 235  which  can  be  together  with 
another  similar  amount  without  causing  an  atomic  explosion. 

5.  Why  was  the  Manhattan  District  important  in  the  history  of  atomic  science? 
(A)  The  project  brought  together  the  best  scientific  brains  for  the  job  of  split- 

ting  the  atom.  (B)  U235  was  produced  in  quantity  making  chain  reactions 
possible  for  the  atom  bomb  and  peacetime  development  of  atomic  energy. 
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6. 


7. 


8. 


9. 


What  metal  controls  the  flow  of  neutrons  ? 

A.  Cadmium. 

B.  When  cadmium  rods  are  pushed  into  a uranium  pile,  atomic  fission  slows 
down.  When  pulled  out,  atomic  fisson  speeds  up. 

How  is  atomic  fusion  used,  etc.  ? 

A.  Hydrogen. 

B.  Helium. 

C.  Deuterium  is  hydrogen  with  an  atomic  weight  of  2.  It  is  called  heavy 
hydrogen. 

D.  Tritium  is  hydrogen  with  an  atomic  weight  of  3.  It  is  also  called  heavy 
hydrogen. 

E.  A mixture  of  deuterium  and  tritium  is  used  in  making  the  hydrogen-bomb 
type  of  explosion. 

F.  In  order  for  hydrogen  to  be  fused  into  helium,  tremendous  heat  is  needed. 
Such  great  heat  is  available  only  in  the  atomic-bomb  process  (fission). 

How  destructive  was  the  first  H-bomb,  etc.  ? 

(Let  1/2  inch  = 1 mile) 


Radius  of  Circle 
Atomic  Bom'S 


Blast  damage  Approx.  3/4  inch 

Heat  flash  Approx.  7/8  inch 

Radiation  area  Approx.  1/4  inch 

What  is  a nuclear  reactor  ? 


H-bomb 

Approx.  11/2  inches 
Approx.  13/4  inches 
Approx.  3/8  inch 


A.  A device  in  which  atoms  are  split  to  produce  energy. 
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10.  What  is  meant  by  fall-out? 

A.  Radioactive  particles  that  fall  to  earth  as  the  result  of  an  atomic  or 
hydrogen-bomb  explosion. 

B.  (1)  May  be  responsible  for  stimulating  cancer  growth.  (2)  Can  cause 
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extreme  illness  and  nausea.  (3)  In  extreme  cases  can  cause  death.  Some 
persons  believe  fall-out  on  soil  may  contaminate  food  growing  there. 

C.  Fall-out  may  be  detected  by  use  of  a Geiger  counter  which  measures  the 
presence  of  radioactive  “dust”  and  other  materials. 

D.  (1)  Scientists  are  attempting  to  make  atomic  bombs  that  discharge  a min- 
imum of  atomic  dust.  These  are  called  “clean”  bombs. 

(2)  Reducing  the  number  of  atomic  tests  and  making  tests  underground. 

11.  What  are  some  uses  of  atomic  power? 

A.  Atomic  reactor  heats  liquid  to  high  temperature;  hot  liquid  circulates 
through  pipes  near  water  and  turns  water  to  steam;  steam  runs  turbine 
and  generator;  generator  produces  electricity  to  run  motor  which  propels 
submarine. 

B.  Because  a small  amount  of  fuel  will  propel  submarine  for  a long  time. 
Also,  since  oxygen  is  not  used  for  burning  fuel,  no  waste  gas  is  released 
by  which  the  submarine  might  be  spotted. 

C.  (1)  Very  difficult  to  build  atomic  reactor  small  enough  to  be  practical  for 
an  automobile.  (2)  No  practical  ways  to  shield  passengers  from  injurious 
radiations. 

12.  Why  is  carbon- 14  (a  radioactive  form)  popular  and  valuable  for  numerous 
experiments?  (Optional) 

(l)  Useful  in  tracer  experiments  in  growing  plants;  (2)  useful  in  tracer 
experiments  in  studying  how  foods  are  used  in  human  body;  (3)  useful  in  the 
study  of  the  various  chemical  reactions  involving  carbon  compounds. 

13.  What  are  the  uses  of  radioactive  materials  in  the  study  of  living  things  ? 

A.  (1)  Treatment  of  cancer  and  other  malignant  growths;  (2)  measuring  the 

activity  of  the  thyroid  gland;  (3)  measuring  the  speed  with  which  blood 
takes  up  food  substances;  (4)  measuring  the  speed  of  life  processes. 

B.  (1)  Studying  the  diseases  of  plants  through  tracer  chemistry; 

(2)  studying  the  effect  on  heredity  patterns  resulting  from  exposure  to 
radioactivity;  (3)  helping  find  out  how  rapidly  plants  pick  up  chemicals 
from  the  soil. 
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14.  How  do  radioactive  materials  help  industry? 

A.  A small  quantity  of  radioactive  material  is  introduced  in  the  pipeline  at 
the  time  a new  kind  of  oil  is  introduced.  By  using  a Geiger  counter  the 
presence  of  the  particular  oil  can  be  detected  at  any  point  in  the  line. 

B.  Sheet  metal  will  absorb  some  of  the  radiations  from  radioactive  cobalt; 
the  thicker  the  sheet,  the  more  it  will  absorb.  By  passing  metal  sheet 
between  radioactive  cobalt  and  a Geiger  counter,  one  can  count  the  num- 
ber of  clicks,  which  gives  an  indication  of  the  thickness  of  the  metal. 

C.  A flaw  in  a metal  casting  will  allow  radioactivity  to  pass  through  and 
expose  a photographic  plate.  A solid  metal  casting  will  not  allow  this. 

D.  Harmless  radioactive  iodine  dissolved  in  water  can  be  detected  with 
Geiger  counter  at  the  point  of  a leak  in  a pipe. 

15.  Test  Yourself. 

B.  Atomic  submarines  do  not  need  to  surface  to  obtain  supply  of  oxygen  (air); 
old  type  submarines  did. 

C.  Examples:  (1)  An  understanding  of  world  affairs  today  demands  some 
knowledge  of  the  possible  positive  and  negative  uses  of  atomic  energy. 

(2)  Legislative  decisions  about  the  use  of  atomic  energy  require  an 
informed  group  of  citizens.  (3)  Making  vocational  choices  (for  some 
students)  requires  a knowledge  of  atomic  energy. 

D.  Examples:  (1)  Distribute  a class  newspaper  on  atomic  energy;  (2)  organize 
a discussion  group  at  home  to  talk  about  atomic  energy;  (3)  show  movies 
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on  atomic  energy  to  friends  and  neighbors;  (4)  make  posters  showing 
the  comparative  forces  of  atomic  bombs  and  H-bombs. 
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E.  Student  answer. 

F.  T (1);  F (2);  T (3);  T (4);  T (5). 

CHAPTER  16.  COMMON  CHEMICALS  AROUND  YOU 
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1.  What  are  the  most  abundant  and  the  least  abundant  elements  ? 

A.  (1)  Oxygen,  (2)  calcium,  (3)  aluminum,  (4)  iron,  (5)  silicon,  (6)  potassium, 
(7)  nitrogen,  (8)  hydrogen. 

B.  (1)  Titanium,  (2)  sulfur,  (3)  bromine,  (4)  carbon,  (5)  argon. 

2.  What  are  minerals  and  ores  ? 

A.  Mineral:  any  substance  occurring  naturally  in  the  earth’s  crust. 

B.  Ore:  A mineral  from  which  we  obtain  a useful  metal. 

C.  (1)  Aluminum,  (2)  lead,  (3)  copper,  (4)  mercury,  (5)  zinc. 

3.  Do  tap  water,  well  water,  and  sea  water  have  minerals  in  them? 

A.  Yes.  Mineral  salts  that  were  in  solution. 

B.  (1)  Calcium  carbonate,  (2)  magnesium  sulfate. 

C.  (1)  Sodium  chloride,  (2)  magnesium  chloride,  (3)  magnesium  bromide. 

4.  Do  you  have  to  use  more  or  less  soap  with  hard  water? 

A.  (3)  That  carbon  dioxide  was  in  your  breath. 
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B.  (1)  There  is  considerably  more  suds.  (Pupil  should  indicate  what 
fraction  of  test  tube  is  filled  with  suds.) 

(2)  Borax:  It  softens  the  water  by  removing  the  salts  which  made  the 
water  hard. 

(3)  Softener:  lye  (sparingly  in  laundry  water),  various  commercial 
preparations  (students  should  name). 

(4)  Unless  the  water  is  softened  first,  much  more  soap  would  be  re- 
quired to  get  enough  suds  for  effective  cleaning.  This  would  prove 
expensive. 

5.  Does  water  dissolve  equal  quantities  of  different  salts  ? 

A.  More  magnesium  sulfate  has  been  used,  since  it  is  more  soluble  than 
table  salt. 
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B.  A good  deal  more. 

A little,  but  not  much. 

Warm  water  will  dissolve  considerably  more  of  some  compounds  but 
not  of  all. 

6.  How  are  dissolved  minerals  valuable? 

^l)  They  give  drinking  water  its  flavor. 

(2)  Minerals  containing  iodine  prevent  simple  goiter. 

(3)  Bromine  from  sea  water  is  used  in  antiknock  gasoline. 

(4)  Magnesium  from  sea  water  has  many  commercial  uses. 

(5)  Table  salt  can  be  obtained  from  salt  water. 
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7.  What  is  in  air  ? 

A,  (These  proportions  may  change  slightly.) 

Nitrogen  78%  Water  vapor  varies 

Oxygen  21%  Argon  0.94% 

Carbon  dioxide  0.03%  Other  rare  gases  0.002% 

B.  Burning  would  occur  more  easily,  and  fires  would  be  more  prevalent. 

8.  What  are  some  common  abbreviations  (symbols)  of  atoms,  etc.  ? 


Symbol 

Name 

Liquid,  Solid, 
or  Gas 

Symbol 

Name 

Liquid,  Solid, 
or  Gas 

O 

Oxygen 

Gas 

Cl 

Chlorine 

Gas 

H 

Hydrogen 

Gas 

A1 

Aluminum 

Solid 

Ca 

Calcium 

Solid 

N 

Nitrogen 

Gas 

Cu 

Copper 

Solid 

Mg 

Magnesium  Solid 

Fe 

Iron 

Solid 

Na 

Sodium 

Solid 

9.  How  is  oxygen  of  the  air  important? 

(1)  Oxygen  is  necessary  for  burning  fuels. 

(2)  Animals  must  breathe  oxygen  to  burn  their  foods  for  energy. 

(3)  It  unites  with  many  elements  to  form  important  compounds. 

(4)  It  is  necessary  for  plant  growth. 

10.  How  is  pure  oxygen  obtained  from  liquid  air  ? 

Liquid  air  is  made  up  of  the  same  gases  as  ordinary  air.  When  liquid  air  is 
warmed,  the  nitrogen  evaporates  first,  leaving  the  remaining  air  richer  in 
oxygen.  The  temperature  at  which  the  oxygen  begins  to  evaporate  is  known 
and  oxygen  can  be  separated  when  it  evaporates  off. 
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11.  Do  minerals  play  an  important  part  in  our  lives  today? 

Conclusion:  Minerals  which  yield  metals  are  not  mentioned  much,  but  the 
use  of  metals  is  very  important,  as  shown  by  advertisements  of  automobiles, 
airplanes,  trains,  and  building  materials.  Aluminum  is  mentioned  frequently, 
although  iron  and  steel  seem  to  be  the  most  used. 

12.  Test  Yourself. 

B.  T (1);  F (2);  T (3);  T (4);  F (5);  T (6);  varies  (7);  T (8);  T (9);  T (10); 

T (11);  T (12);  T (13);  F (14);  F (15). 


CHAPTER  17.  THE  WEALTH  IN  THE  EARTH’S  CRUST 


2. 
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How  extensive  is  the  use  of  metals,  etc. ' 
A.  Examples: 


Metal  Object 

(1)  Doorknob 

(2)  Tin  can 

(3)  Lamp  cord  wire 

(4)  Railroad  bridge 

(5)  Earring 


Kind  of  Metal 


Metal  Object 

(6)  Spoon 

(7)  Metal  chair 

(8)  Teakettle 

(9)  Teakettle 
(10)  Ash  tray 


Kind  of  Metal 


Silver 

Steel 

Aluminum 

Iron 

Aluminum 


Brass 
Mostly  iron 
Copper 
Steel 
Gold 

B.  Varies  with  different  lists,  but  iron  may  be  most  common. 

C.  Iron,  yes.  It  is  most  abundant  and  has  strength  and  durability. 
Aluminum. 

A.  The  discovery  by  Charles  Hall  that  aluminum  could  be  separated  from  a 
common  substance  (aluminum  oxide)  by  an  electrical  process  called 
electrolysis. 
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B.  (1)  airplane  construction,  (2)  automobile  parts,  (3)  building  materials, 

(4)  kitchenware. 

3.  How  is  iron  ore  refined?  (Optional) 

(1)  A charge  of  iron  ore,  coke,  and  limestone  is  inserted  and  made  ready  to 
be  dumped  into  the  blast  furnace. 

(2)  As  the  charge  is  heated,  the  carbon  of  the  coke  combines  with  the  oxygen 
of  the  iron  ore,  leaving  the  molten  iron  to  sink  to  the  bottom. 

(3)  Hot  air  is  blown  in  here  to  speed  up  the  process  by  keeping  the  tempera- 
ture very  high. 

(4)  The  molten  iron  which  settles  below  the  slag  is  drawn  off  and  solidified 


into  bars  or  “pigs.’ 

What  is  an  alloy? 

A.  Hardness 
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Color 

Brittleness 

Other  Properties 

Tin 

Softer  than 

White,  brightly 

Can  be  molded 

Melts  at  230°  C. 

Lead 

alloy 

Softer  than 

lustrous 
Bluish- gray 

by  pounding 
Can  be  molded 

Can  be  drawn 

Bismuth 

alloy 

Softer  than 

Silver  luster 

by  pounding 
Quite  brittle 

out 

Melts  at  271° C. 

Alloy 

alloy 

Harder  than 

Dull  silvery 

Can  be  molded 

Melts  at  lower 

tin,  lead, 
bismuth 

luster 

by  pounding 

temperature 
than  all  the 
metals  above 

B. 

Alloys 

Use 

Properties 

Brass 

Copper,  zinc 

Water  pipes, 
hardware 

Very  hard,  rustproof 

Babbitt 

Copper,  anti- 

Engine bear- 

Very hard,  low  melting 

metal 

mony,  tin 

ings 

point 

Wood’s 

Bismuth,  lead. 

Valves  in  auto- 

Low melting  point 

metal 

tin,  cadmium 

matic  fire 
extinguishers 

German 

silver 

Copper,  zinc, 
nickel 

Tableware 

Hard,  rustproof 

Dowmetai 

Magnesium, 

aluminum 

Airplane  parts, 
wings 

Very  light,  strong 

5.  Coal 

A.  Electric  power  production,  railroads,  and  many  manufacturing  plants 
depend  largely  on  coal.  Many  homes  burn  coal  for  heating  purposes. 
Dozens  of  machines  and  other  useful  products  are  made  from  by-products 
of  coal. 

B.  (1)  Dead  plant  vegetation  must  have  been  deposited. 

(2)  Great  pressures  must  have  been  exerted  on  the  vegetation. 

(3)  Temperatures  within  the  earth  must  have  been  high. 

C.  Soft  coal  has  much  more  material  which  will  escape  during  heating.  From 
it  comes  illuminating  gas,  coke,  and  coal  tar.  Hard  coal  has  less  ash 

and  soot.  It  is  used  mainly  for  heating  homes. 
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D.  Answer  varies. 

E.  Examples: 

(1)  More  industries  require  electrical  power  from  coal. 
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(2)  There  are  more  homes  to  be  heated. 

(3)  Many  more  products  are  now  made  from  coal. 

F.  Examples: 

(1)  Fires  are  not  properly  banked  at  night. 

(2)  Many  homes  are  overheated  much  of  the  time. 

(3)  Industries  permit  much  heat  to  escape  “up  the  chimney.” 
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6.  Oil.  (Optional) 

A.  Student  should  indicate  the  following  as  oil-producing  regions:  selected 
parts  of  the  United  States;  Venezuela;  U.S.S.R.;  Saudi  Arabia;  Kuwait; 

Iran;  Mexico;  Iraq;  Indonesia;  Canada.  Some  other  places  have  limited 
supplies  of  oil. 

B.  Examples:  Gasoline  in  automobile;  kerosene  in  insect  spray;  lubricating 
oil  for  sewing  machine  and  automobile;  oil  for  spraying  mosquito  swamps; 
petroleum  products  in  making  artificial  rubber,  linoleum,  medicine, 
plastics,  etc. 

C.  Oils  which  boil  at  a high  temperature  are  heated  under  great  pressure. 

This  causes  the  heaviest  molecules  of  oil  to  break  down  into  lighter  mole- 
cules of  gasoline.  In  this  way,  oil  previously  wasted  is  now  used  to  make 
gasoline. 

7.  How  is  sulfur  mined  and  used? 

A.  See  Fig.  171  in  text. 

B.  Texas  and  Louisiana. 

C.  It  is  used  widely  in  making  such  important  products  as  sulfuric  acid, 
matches,  paper,  plastics,  vulcanized  rubber,  sulfur  dioxide  gas,  and 
orchard  sprays.  Hardly  a single  industry  fails  to  use  sulfur  or  sulfur 
products  in  some  way. 

8.  How  can  our  coal  and  oil  resources  be  conserved? 

A.  Examples:  (1)  Mining  companies  and  mineowners  should  plan  carefully 
how  much  coal  to  mine  and  should  try  out  ways  to  avoid  waste.  (2)  Indi- 
vidual coal  users  should  learn  the  best  methods  for  burning  coal  in  stoves 
and  furnaces.  (3)  Industrial  plants  should  work  out  ways  to  get  the  greatest 
fuel  value  from  coal  used  and  not  let  valuable  heat  escape. 

B.  Examples:  (1)  Individual  users  of  oil  and  oil  products  should  not  be  waste- 
ful of  them.  (2)  Oil  companies  should  draw  upon  the  existing  oil  fields  to 

a maximum  before  abandoning  them.  (3)  New  oil  resources  should  be 
used  sparingly.  (4)  Other  types  of  fuel  products  and  by-products  of  crude 
oil  should  be  used  where  possible.  (5)  Research  on  ways  of  refining 
gasoline  should  be  continued. 
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9.  How  is  rusting  prevented? 

Example:  Select  12  shiny  new  ungalvanized  nails.  Paint  4 of  them  carefully. 
Cover  4 with  grease,  and  leave  4 untreated.  Put  2 painted  ones,  2 greased 
ones,  and  2 untreated  ones  in  a glass  of  water.  Keep  the  rest  of  the  nails  in 
a dry  place.  Observe  each  day  for  several  days. 

Conclusion:  If  the  greased  and  painted  nails  are  not  rusty  and  the  untreated 
ones  are,  it  indicates  that  paint  and  grease  prevent  rusting,  even  though  the 
nails  are  exposed  to  moisture. 

10.  Why  are  plastics  important?  (Optional) 

A.  With  an  increasing  population,  the  need  for  household  goods,  building 
materials,  electrical  supplies,  etc.,  is  increasing  also.  Many  of  these 
things  are  available  in  plastics.  Plastics  are  generally  inexpensive,  have 
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characteristics  that  make  them  highly  adaptable  for  construction  purposes, 
and  may  be  designed  and  colored  in  artistic  forms.  The  great  variety  of 
plastics  together  with  their  unusual  properties  have  made  them  a part  of 
modern-day  living. 

11.  Experiments  in  dyeing.  (Optional) 

C.  It  should  not  fade  in  sunlight  and  should  not  come  out  in  washing. 
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12.  Test  Yourself. 

B.  T (1);  T (2);  T (3);  T (4);  T (5);  T (6);  F (7);  T (8);  F (9);  T (10);  F (11); 

F (12);  T (13);  F (14);  T (15);  T (16);  T (17);  F (18). 

C.  (1)  The  3,000  years  is  only  an  estimate.  The  supply  might  be  exhausted 
sooner.  In  any  event,  conservation  of  coal  is  wise  so  that  an  adequate 
supply  for  industry  and  home  use  will  be  available  into  the  future. 

(2)  By  keeping  the  temperature  of  the  house  at  or  near  68  °F.  instead  of 
much  hotter;  by  banking  coal  fires  at  night  so  the  house  does  not  cool  off 
completely  on  winter  nights;  by  turning  off  gas  and  electric  cookstoves 
and  heaters  when  not  in  use. 

(3)  Bituminous  coal  gives  more  by-products.  Among  them  are  coal  tar, 
coke,  and  coal  gas.  These  all  have  a special  value  to  industry. 

(4)  See  answer  to  7C,  p.  104  (opposite). 

(5)  Oil-like  products  and  gasoline  can  be  made  from  coal  and  wood.  Pos- 
sibly also,  atomic  energy  may  be  made  available  for  use  in  some  places 
where  petroleum  is  now  used  for  energy  purposes. 


UNIT  5 REVIEW 
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Part  Two. 

bTUI  a (2);  b (3);  c (4);  a (5);  c (6);  a (7);  c (8);  a (9);  d (10);  b (11);  c (12); 
d (13);  b (14);  a (15). 
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Part  Three. 

Example:  This  “page”  is  matter  because  it  has  weight  and  occupies  space. 

It  is  shell  white.  It  tears  easily.  It  will  change  into  ashes  and  smoke  if 
burned.  It  will  not  dissolve  readily  in  water,  although  its  strength  is  much 
decreased  after  soaking  in  water.  The  paper  has  the  elements  C,  H,  and  O 
in  it,  and  each  atom  of  the  paper  is  made  of  electrons,  protons,  and  neutrons. 
The  paper  is  a solid  material,  not  a gas  or  liquid.  It  is  made  from  wood 
pulp  from  one  of  our  great  natural  resources— trees. 

Part  Four. 

rUJTh  (2);  m (3);  a (4);  o (5);  d (6);  k (7);  f (8);  h (9);  c (10). 


CHAPTER  18.  FOOD  FACTORIES  OF  THE  WORLD 

Page  109 


1.  Can  a plant  grow  when  sealed  in  a test  tube  ? 

B.  Plants  require  light,  air,  and  water  to  grow. 
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C.  Sunlight  through  the  glass,  carbon  dioxide  in  the  air,  and  water  in  the  tube. 
How  can  you  show  that  plants  need  carbon  dioxide  for  growth? 

A.  Color  Before  Color  After  Conclusion 

Yellow  Yellow  Carbon  dioxide  was  not  used 

Yellow  Blue  Carbon  dioxide  was  removed 

B.  In  order  to  grow  and  make  food,  the  plants  used  the  carbon  dioxide.  This 
caused  the  dye  to  return  to  its  original  blue  color. 

Do  green  plants  use  carbon  dioxide  only  in  sunlight? 


A.  Color  at 


Beginning 

Yellow 

Yellow 


Color  After 
One  Hour 
Yellow 
Probably 
yellow 


Color  After 
24  Hours 
Yellow 
Blue 


Conclusion 

Carbon  dioxide  still  present 
Carbon  dioxide  used  up 
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B.  Results  are  more  conclusive  if  a large  number  of  samples  are  used. 

C.  Only  when  they  are  in  sunlight. 

4.  Do  leaves  make  starch? 

A.  (l)  Very  light  brown.  (2)  Blue.  (3)  Iodine  color  (very  light  brown).  (4)  No 
change  in  color.  (5)  Iodine  turns  blue  only  with  starch.  Therefore,  this  is 
a good  test  for  starch. 

B.  Alcohol  will  burn  very  easily  and,  for  safe  use,  should  be  kept  away  from 
flame. 

D.  Very  little  change  in  color.  Blue- violet  tint.  This  shows  that  starch  has 
been  formed  in  the  part  exposed  to  light. 

E.  Chlorophyll. 

F.  Starch  is  formed  in  green  leaf  when  leaf  is  exposed  to  light. 
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G.  Photosynthesis  is  the  union  of  carbon  dioxide  and  water  in  the  green  leaf 
in  the  presence  of  light  to  form  sugar. 

5.  How  are  leaves  made  to  do  their  work? 

(1)  Upper  epidermis.  Protects  upper  surface  of  leaf. 

(2)  Chloroplast.  Most  of  the  photosynthesis  goes  on  in  these  cells. 

(3)  Vein.  Carries  food,  minerals,  and  water.  Helps  support  leaf. 

(4)  Lower  epidermis.  Protects  lower  surface.  Includes  stomates. 

(5)  Stomate.  Permits  exchange  of  carbon  dioxide  and  oxygen,  and  the  release 
of  moisture. 

6.  What  effect  has  fertilizer  on  the  growth  of  plants? 

Conclusion:  Growth  takes  place  best  when  bean  seedlings  are  supplied  with 
an  added  amount  of  sodium  nitrate  (fertilizer). 
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7.  How  does  water  get  to  every  part  of  the  plant? 

A.  The  ink  has  risen  into  the  celery  stalk. 

B.  The  celery  stalk  has  soaked  up  the  water  similar  to  the  way  a blotter 
soaks  up  a liquid.  This  depends  on  the  attraction  of  the  celery  for  mole- 
cules of  water.  (If  the  teacher  wishes  students  to  explore  this  subject 
further,  have  them  look  up  “capillary  action”  in  a science  reference 
book.) 

8.  How  are  radioactive  substances  used  in  studying  processes,  etc.  ? 

(1)  Radioactive  minerals  are  deposited  in  the  soil  and  are  traced  into  plants 
to  find  out  what  part  of  the  plant  makes  use  of  particular  minerals. 
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(2)  Carbon  is  traced  to  see  what  happens  to  it  before  it  becomes  a part  of 

sugar  in  photosynthesis. 

9.  Test  Yourself. 

A.  (Note:  Student  may  indicate  some  other  defensible  choice  of  answer.) 

(1)  ©xygen  They  are  necessary  in  the  process  of  photosynthesis;  each  is 
required  to  make  starch. 

(2)  am-monia  They  are  excreted  by  plants  and  animals;  the  last  (oxygen) 
only  by  plants. 

(3)  exygen  Each  is  necessary  for  photosynthesis  to  take  place  in  the 
green  leaf. 

(4)  reet-  harir  They  are  all  parts  of  a typical  leaf. 

(5)  pheto&ynthe&is  They  are  parts  of  a typical  seed  plant. 

(6)  eern  plant  They  are  fungus  or  non- chlorophyll  plants. 

(7)  earben  dioxide  They  are  important  fertilizer  elements  for  plants; 
also  each  is  a solid  except  carbon  dioxide,  which  is  a gas. 

(8)  ehlonop-la-st  They  are  parts  of  the  circulatory  system  in  a plant. 

(9)  iodine  Each  is  involved  in  the  process  of  getting  dissolved  minerals 
into  a plant. 

(10)  Hitr-og-en  Each  is  related  to  making  starch  in  the  green  leaf. 
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C.  d (1);  h (2);  a (3);  j (4);  k (5);  c (6);  c (7);  g (8);  1 (9);  i (10). 


CHAPTER  19.  BETTER  FOOD  FROM  BETTER  SOIL 
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1.  What  is  good  soil  made  of? 

A.  (1)  Air  bubbles  rise  through  the  water  until  water  has  completely  saturated 

the  soil.  Then  the  bubbles  cease  to  rise. 

(2)  Drowned  soil  is  soil  in  which  water  has  driven  out  all  the  free  air. 

B.  (1)  Generally  toward  the  bottom. 

(2)  Generally  toward  the  top. 

(3)  Toward  the  bottom. 

(4)  Toward  the  top. 

(5)  Sand,  clay,  and  humus. 

C.  Moisture  has  collected  on  the  cover. 

D.  (1)  Mineral  deposit. 

(2)  It  was  once  in  the  soil  but  was  dissolved  out  by  the  water. 

(3)  Tap  water  may  have  minerals  of  its  own,  whereas  with  distilled  water 
it  is  possible  to  conclude  that  the  minerals  came  from  the  soil. 

(4)  Example:  Put  a small  amount  of  tap  water  in  one  evaporating  dish  and 
the  same  amount  of  water  filtered  through  soil  in  another.  Then  evap- 
orate both  quantities  of  water.  If  more  minerals  are  present  in  the 
dish  which  held  soil  water,  this  indicates  that  soil  had  minerals  in  it. 

(5)  Calcium,  nitrogen  compounds,  iron  compounds,  potassium,  phosphorus, 
magnesium  compounds,  sodium  compounds. 
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2.  How  rapidly  does  water  run  through  soils  of  different  kinds? 

C.  Soil  that  loses  water  very  quickly  would  not  permit  plants  to  grow  well 
during  periods  of  drought;  soil  that  holds  the  water  too  long  may  not  have 
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sufficient  air  in  it  and  will  cause  the  plants  to  drown.  Soil  that  has  good 
drainage  and  yet  holds  some  moisture  is  ideal  for  plant  growth. 

4.  What  things  affect  water  runoff  on  soil? 

A.  When  wallboard  only  is  used.  It  is  smooth  and  not  absorbent.  Therefore 
it  cannot  slow  the  flow  of  water  the  way  the  Turkish  towel  can. 

B.  The  board  covered  with  the  Turkish  towel.  The  smooth  wallboard. 

C.  The  grass  prevents  rapid  rmoff  of  water,  thereby  permitting  the  water 
to  soak  in. 
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5.  What  is  the  importance  of  minerals  to  plants  ? 

A.  Those  in  imwashed  soil. 

B.  The  necessary  minerals  have  not  been  washed  away. 

6.  How  do  leguminous  plants  (beans,  etc.)  help  to  keep  soil  fertile? 

Their  roots  have  nodules  in  which  live  bacteria  that  change  nitrogen  of  the 
air  into  nitrogen  compounds  useful  to  plants. 

7.  How  can  soil  be  saved  and  restored? 

(1)  Prevents  water  from  running  downhill,  carrying  soil  with  it. 

(2)  Prevent  blowing  and  washing  away  of  soil. 

(3)  Alternate  strips  catch  the  soil  to  prevent  its  loss. 

(4)  Certain  crops  restore  to  the  soil  essentials  used  by  others. 

(5)  Legumes  add  needed  nitrates. 

(6)  Fertilizers  supply  a variety  of  minerals  needed  by  plants. 

(7)  Trees  hold  soil,  prevent  loss  of  soil  by  wind,  supply  homes  for  various 
forms  of  wildlife. 

(8)  Prevents  rapid  runoff  of  water  by  decreasing  abrupt  slopes. 

8.  Test  Yourself. 

A.  i (1);  c (2);  a (3);  g (4);  b (5);  e (6);  h (7);  j (8);  d (9);  f (10). 
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B.  T (1);  F (2);  T (3);  F (4);  T (5). 

D.  T (1);  T (2);  T (3);  N (4);  T (5);  N (6);  F (7);  N (8);  T (9);  N (10). 


CHAPTER  20.  PRODUCTION  THROUGH  REPRODUCTION 
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1.  How  do  single-celled  animals  reproduce? 

A.  He  isolated  one  protozoon  (a  single-celled  animal)  and  observed  that  it 
divided  into  two  parts,  each  a new  animal  like  the  original. 

B.  This  showed  that  protozoa  reproduce  only  their  own  kind,  and  strengthened 
the  belief  that  life  does  not  come  from  dead  material. 

C.  Asexual  reproduction. 

D.  (1)  The  nucleus  begins  to  divide,  and  gradually  the  cell  wall  begins  to 
squeeze  together  toward  the  center.  Finally  the  nucleus  has  formed  two 
parts;  one  part  moves  to  each  end  of  the  dividing  animal,  then  the  animal 
pinches  into  two  separate  parts.  Each  part  is  an  animal  similar  to  the 
original  animal  but  somewhat  smaller. 

(2)  Because  the  Paramecium  has  distributed  its  original  nuclear  material 
equally  between  two  daughter  Parameciums. 

2.  Asexual  reproduction  of  plants. 

A.  A plant  grown  from  the  bud  of  a parent  plant. 
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B.  It  is  a way  of  growing  a new  plant  by  burying  a portion  of  a live  stem,  as 

a rose  stem.  Where  it  touches  the  soil  a new  rose  plant  will  grow  roots, 

stems,  and  leaves,  above  the  point  where  the  original  stem  was  buried. 

C.  (1)  A section  of  potato  (stem)  with  a bud  (eye)  in  it  grows  into  a new  plant. 

(2)  Runners  (stems)  send  down  roots  from  which  new  plant  grows. 

(3)  Tuberous  roots  are  planted  and  young  new  plants  grow  from  them. 

(4)  A bulblike  underground  portion  of  the  root  will  grow  if  it  is  pulled 
away  from  the  other  parts  and  planted. 

(5)  A bulblike  portion  of  the  root  will  grow  when  broken  away  from  other 
parts  and  planted. 

(6)  If  the  foliage  is  cut  off  the  carrot  and  the  root  is  placed  in  water,  new 
foliage  will  grow. 
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D.  (1)  Select  a vigorous  young  crab-apple  tree  growing  in  moist  sand.  The 

moist  sand  makes  it  easier  to  remove  the  tree  without  injuring  the 
roots. 

(2)  The  stem  of  the  crab-apple  seedling  is  notched  so  that  a Baldwin 
apple  twig  can  be  inserted  in  it. 

(3)  A Baldwin  twig  is  cut  so  that  a wedge-shaped  portion  (tongue)  can  be 
inserted  into  the  notch  in  the  crab-apple  tree. 

(4)  The  two  portions  are  fitted  together,  tied  firmly  with  raffia,  and 
covered  with  grafting  wax,  so  that  the  sections  will  not  slip  apart. 

(5)  The  joined  parts  are  placed  in  moist  sand.  Here  they  begin  to  grow 
together,  ready  for  later  planting. 

3.  What  is  in  a seed? 

A.  See  Fig.  205  in  text. 
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4.  What  are  the  purposes  of  the  different  parts  of  a flower  ? 

A.  For  labeling  see  Fig.  206  in  text.  Purpose  of  each  part: 

(1)  Stamen.  Produces  pollen  grains. 

(2)  Pollen  grains.  Contain  the  male  nucleus  necessary  for  fertilizing  a 
seed. 

(3)  Pistil.  The  female  portion  of  the  plant;  it  includes  the  ovary  and 
collects  pollen. 

(4)  Ovary.  The  region  in  which  ovules  may  develop. 

(5)  Ovule.  When  fertilized,  it  develops  into  seed. 

B.  Pollen  grains. 

C.  Ovule. 

D.  The  process  in  which  the  sperm  nucleus  successfully  reaches  the  egg 
nucleus  in  the  ovule. 

5.  How  are  wind- pollinated  and  insect- pollinated  flowers  different? 

A.  Corn  plant. 

B.  Apple  blossom. 

C.  The  silks  on  ear  of  corn.  Also,  the  ear  is  lower  on  plant  than  the  tassel 
where  pollen  is  produced.  Hence,  pollen  can  fall  and  reach  the  ear. 

D.  Colorful  blossoms  and  fragrance  attract  insects. 

E.  Wind- pollinated:  (1)  willow  (and  all  catkin-bearing  trees);  (2)  most  of  the 
grasses;  (3)  palm  trees;  (4)  sedges. 

Insect-pollinated:  (1)  potato  plant;  (2)  tomato  plant;  (3)  clover;  (4)  orchids 
(5)  milkweed. 
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6.  Do  you  know  how  a chicken  develops  ? 

A.  Embryo  spot. 

B.  To  keep  all  parts  of  egg  uniformly  heated. 

C.  The  following  are  just  a few  of  the  developments  to  be  observed: 

2 days  Heartbeat  and  circulation  of  blood  have  started,  nerve  fold 
appears. 

4 days  Wing  and  leg  buds  show  plainly,  10-20  blocklike  spots  (somites) 
appear. 

6 days  Head  now  clearly  defined,  eye  spots  appear,  tail  fold  appears. 

8 days  Internal  organs  now  taking  shape,  head  much  enlarged,  embryo 
curled  up. 

10  days  Definite  bird  skin,  wings,  and  feet  appear;  now  definitely  birdlike. 
12  days  Some  feathers  may  appear;  beak  rather  distinct. 

14  days  Body  swells  as  internal  organs  grow;  chick  nearly  complete. 

16  days  Uniform  development  of  all  parts;  feathers;  yolk  gone. 

18  days  Further  development  of  all  parts. 

20  days  Chick  seems  fully  developed  and  ready  to  hatch. 

21-22  Fully  developed  chick  hatches. 

7.  What  is  an  acquired  trait ? 

A.  Examples:  (1)  Tails  cut  off  dogs;  (2)  dehorned  cattle;  (3)  clipped  manes 
on  horses;  (4)  “talking”  of  parrots;  (5)  dyed  hair. 

B.  In  each  instance  the  trait  would  not  be  transmitted  to  another  generation 
by  heredity. 

8.  Are  acquired  traits  inherited? 

A.  He  cut  off  the  tails  of  young  mice  and  then  mated  the  mice  as  they  became 
adults.  Their  young  all  had  long  tails. 

B.  That  acquired  characteristics  cannot  be  passed  on  by  heredity. 
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9.  How  would  you  get  rid  of  the  trait  of  long  horns  in  cattle ? 

First,  select  a shorthorned  animal.  Mate  it  with  other  cattle  until  another 
shorthorned  animal  of  opposite  sex  is  produced.  Thereafter  inbreed  the 
shorthorns  until  the  trait  becomes  established. 

10.  What  do  we  mean  by  dominant  and  recessive? 

A.  Tall. 

B.  “Dominant”  means  that  the  trait  characteristic  always  appears  when 
genes  for  it  are  present  in  the  individual.  Thus,  if  a gene  for  tall  in  the 
pea  plant  is  present  at  all,  the  pea  plant  will  be  tall. 

C.  “Recessive”  refers  to  an  inherited  trait  which  will  not  develop  in  a plant 
or  animal  if  the  plant  or  animal  contains  any  genes  for  the  opposite 
dominant  trait. 

D.  (1)  Black.  (2)  White.  (3)  Black. 

11.  New  forms.  (Optional) 

A.  Examples:  (1)  Howard  strawberry:  higher  resistance  to  disease. 

(2)  Purple  raspberries:  more  vigorous  and  drought-resistant. 

(3)  Lima  bean:  a type  noted  for  high  yield. 

(4)  Sweet  Spanish  onion:  resistant  to  yellow-dwarf  onion  disease. 

(5)  Hybrid  walnut  trees:  the  walnut  fruits  are  larger  and  tastier. 

(6)  Peking  ducks:  rapid  growth  for  early  marketing. 

(7)  Bee:  a type  with  longer  tongue. 

(8)  Gopher  oats:  early  maturity,  stiff  straw,  high  yield. 

B.  All  should  be  checked. 
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12.  What  are  some  of  man’s  acquired  and  inherited  traits  ? 


Examples:  Acquired 

Sun  tan 

Speaking  English 
Permanent  wave 
Food  likes  and  dislikes 


Inherited 
Eye  color 
Hair  texture 

Tendency  toward  tallness 
Great  intellectual  capacity 
Color  blindness 


13,  How  is  hybrid  corn  useful? 

A,  A type  of  corn  resulting  from  crossing  two  types,  each  with  one  or  more 
desirable  traits. 

B.  Forms  of  hybrid  corn  will  withstand  drought,  give  bigger  yields,  withstand 
certain  diseases,  and  grow  in  a shorter  season. 

14.  Are  traits  determined  by  genes  only? 

A.  The  particles  in  the  chromosomes  that  transmit  hereditary  traits. 

B.  Example:  A corn  plant  might  have  genes  to  make  the  corn  plant  tall.  How- 
ever, if  extreme  drought  occurs,  the  plant  could  not  grow  to  its  full  height. 
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15.  Test  Yourself.  (Cont.) 

B.  Farmer  A might  have  a higher  milk-producing  herd  of  cattle  than  Farmer 
B.  Also,  he  might  grow  hybrid  corn  and  other  high-quality  food  which 
Farmer  B might  not  use.  The  best  farming  methods  would  enable  Farmer 
A to  produce  more  than  Farmer  B, 

C.  T (1);  F (2);  F (3);  T (4);  T (5);  T (6);  T (7);  F (8);  T (9);  F (10). 

D.  (1)  stamen  They  are  all  female  parts  of  a flower. 

(2)  fertil-iaation-  They  are  methods  or  examples  of  asexual  reproduction 
in  plants. 

(3)  sperm  They  are  female  structures  in  plants  or  animals. 

(4)  eern  ear  Colorful  flowers  where  cross-pollination  is  most  common. 

(5)  egg  Hueleu-s-  They  are  male  structures  in  a seed-bearing  plant. 

E.  Blue.  In  almost  every  known  instance  pure  blue  eye  color  is  recessive 
to  other  eye  colors.  Hence  blue-eyed  parents  would  possess  genes  for 
only  blue  eyes. 


CHAPTER  21.  WISE  USE  OF  OUR  INHERITANCE 
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1.  How  well  are  local  resources  used? 

Student’s  answer. 

2,  How  is  wild  game  controlled  and  preserved? 

A.  Purpose  of  bounties:  To  encourage  the  destruction  of  harmful  animals. 

Is  it  always  a wise  policy,  etc.?  This  may  be  answered  “Yes”  or  “No.” 
If  “Yes”:  The  animals  are  harmful,  and  people  are  thereby  encouraged 
to  destroy  them.  If  “No”:  Some  animals  for  which  bounties  are  given 
may  be  more  valuable  than  harmful.  Furthermore,  good  citizens  should 
destroy  harmful  animals  without  special  pay. 

B.  Preserves  are  ideal  places  for  animals  to  breed.  When  animals  are  pro- 
tected from  hunters,  they  multiply  and  move  out  and  away  from  the  pre- 
serve. Birds  from  a preserve,  for  example,  will  eat  weed  seeds  and 
insects  from  neighboring  fields. 
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3.  How  are  plants  and  animals  adapted? 

A.  Having  suitable  body  structures  and  body  activities  to  live  in  a certain 
environment. 

B.  Examples:  (1)  Birds  have  wings  for  flight.  (2)  Horses  have  hooves  and 
long  legs  for  speed.  (3)  Hard  outer  coverings  protect  turtles  from  injury. 
(4)  Winged  or  parachute- like  seeds  can  float  in  air.  (5)  The  gills  of  tad- 
poles and  fish  enable  them  to  breathe  in  water.  (6)  Bright  color  of 
insect-pollinated  flowers  attracts  certain  insects. 

4.  Balance  in  nature. 

A.  Each  one  is  dependent  to  a great  degree  upon  the  other.  K any  one  class 
of  living  things  should  become  extremely  dominant,  there  would  be  some 
danger  of  extinction  of  the  others. 
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B.  Example:  In  the  early  years  of  this  century  men  plowed  the  grasslands 
of  western  Kansas  to  plant  thousands  of  acres  of  wheat.  The  grasslands 
were  able  to  hold  the  soil  even  through  years  of  drought.  The  land  grew 
excellent  wheat  during  years  of  plentiful  rainfall,  but  in  the  1930 ’s  came 
a period  of  drought.  The  winds  blew  valuable  land  in  the  form  of  dust 
across  thousands  of  miles  of  our  country.  There  are  some  people  who 
believe  that  only  by  allowing  the  land  to  return  to  grass  production  can 
the  soil  in  that  area  be  properly  conserved. 

5.  How  do  insects  develop? 

A.  (1)  Egg,  (2)  larva,  (3)  pupa,  (4)  adult. 

B.  (1)  Cricket,  (2)  praying  mantis.  Egg,  nymph,  adult. 

C.  There  are  such  large  numbers  of  insects  in  the  world  that,  if  there  should 
be  favorable  conditions  for  them  to  reproduce  in  greater  quantities,  they 
would  eat  man’s  supply  of  food.  Even  in  normal  years,  man  must  keep  up 
a constant  fight  against  insects  to  keep  them  from  destroying  crops. 

6.  How  is  the  method  of  killing  insects  related  to  the  kind  of  mouth  parts,  etc.? 

Examples: 

Kind  of  Mouth  Part  Insect  How  to  Destroy 


Chewing 

Grasshopper 

Chemical  spraying,  fire 

Chewing 

Cricket 

Spraying  with  poison  spray 

Chewing 

Potato  beetle 

Stomach  poison  (arsenate 
of  lead) 

Sucking 

Aphids 

Body- contact  spray 
(nicotine  sulfate) 

Sucking 

Cotton- cushion 

Ladybird  beetle  (natural 
enemy) 

7.  What  do  birds  eat ? 

A.  Examples:  Swallows,  blackbirds,  jays,  flycatchers. 

B.  Examples:  Quail,  meadow  larks,  pheasants,  crows,  sparrows. 

8.  In  what  ways  may  the  Japanese  beetle  be  successfully  fought? 

Examples:  (1)  Spread  the  bacterial  “milky  disease”  among  them;  (2)  spray 
with  chlordan  dust;  (3)  import  its  natural  enemies,  such  as  wasps  whose 
young  feed  on  the  beetle  grubs;  (4)  destroy  breeding  places;  (5)  quarantine 
affected  areas. 

9.  The  mosquito. 

By  spraying  with  DDT  and  protecting  birds  which  eat  mosquito  larvae.  Also 
they  can  be  controlled  by  draining  pools  or  low  areas  where  water  stands, 
by  putting  oil  on  the  surface  of  breeding  places,  and  by  doing  away  with  junk 
heaps  where  tin  cans  and  other  receptacles  may  collect  water. 
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10.  Loss  through  pests— molds. 

B.  On  (6),  the  moist  piece  kept  at  about  37  °C.  (Variations  in  this  may  occur; 
the  fresh  bread  may  be  moist  enough  to  permit  mold  to  grow.) 

C.  Proper  amounts  of  moisture,  proper  temperature,  and  food  to  grow  on. 

D.  Molds  may  destroy  food  (though  some  improve  the  taste  of  certain  foods); 
leather  may  be  weakened  by  molds  and  mildew  fungi. 

11.  Loss  through  forest  fires. 

A.  About  510  fires  per  day— 186,150  per  year. 

B.  Student’s  answer. 

C.  (1)  Campers  do  not  put  out  their  campfires;  (2)  matches  are  thrown  care- 
lessly from  automobile  windows;  (3)  lightning  strikes  trees. 

D.  The  U.S.  Forest  Service  employs  foresters  and  rangers  to  watch  over  the 
forests.  These  persons  watch  from  towers  to  spot  the  outbreaks  of  new 
fires. 

12.  Test  Yourself. 

B.  b (1). 
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c (2);  d (3);  d (4);  b (5);  a (6);  c (7);  b (8);  a (9);  c (10). 


UNIT  6 REVIEW 
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Part  Two. 

A.  T (1);  T (2);  F (3);  F (4);  T (5);  T (6);  T (7);  T (8);  F (9);  F (10). 

B.  F (11);  F (12);  T (13);  T (14);  T (15);  T (16);  F (17);  T (18);  T (19);  T (20). 

C.  T (21);  T (22);  F (23);  T (24);  F (25). 
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T (26);  T (27);  T (28);  T (29);  T (30);  F (31);  T (32);  T (33);  T (34);  T (35). 

D.  T (36);  F (37);  T (38);  T (39);  T (40);  F (41);  F (42);  F (43);  F (44);  T (45). 

Part  Three. 

(1)  The  grafted  portion  does  not  have  any  new  genes,  since  pollination  has 
not  been  involved  in  producing  the  grafted  portion.  However,  the  apple 
seed  has  been  formed  in  the  fruit  from  the  apple  blossom.  The  seed  may 
produce  a tree  with  a great  number  of  possible  characteristics,  depending 
on  the  chance  combinations  brought  together  when  pollen  from  one  parent 
tree  pollinated  the  apple  blossom. 
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(2)  Many  of  the  eggs  do  not  hatch.  Many  of  the  larvae  do  not  find  proper  food, 
and  hence  do  not  develop.  Many  of  the  offspring  of  a pair  of  flies  are 
killed  before  they,  in  turn,  can  reproduce. 

(3)  (1)  All  fruit  trees  were  sprayed  with  poison;  (2)  all  fruits  on  the  infested 
trees  were  destroyed;  (3)  all  states  to  which  fruit  had  already  been 
shipped  were  warned;  (4)  no  fruit  could  leave  Florida;  the  state  was 
quarantined. 
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(4)  The  discussion  might  include  mention  of  such  measures  as  terracing, 
contour  plowing,  planting  areas  with  trees,  converting  wheat  and  corn 
fields  to  grassland,  summer  fallowing,  letting  land  lie  idle  for  an  ex- 
tended period,  use  of  fertilizers,  building  dams  for  lakes  or  ponds, 
building  check  dams,  and  rotation  of  crops. 

Part  Four. 

(3)  and  (5)  are  false  statements.  Animals  can  reproduce  animals  of  the 
same  kind  only. 


CHAPTER  22.  USING  SIMPLE  MACHINES 
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1.  How  can  a yardstick  be  used  as  a machine  ? 

A.  Yes.  No;  it  requires  more  force. 

B.  Because  it  allows  a certain  weight  to  be  lifted  with  a smaller  force. 

2.  What  is  energy? 

A.  Energy  is  the  ability  to  exert  a force— a push  or  pull. 

B.  Examples:  (1)  Water  backed  up  behind  a dam;  (2)  a pile  driver  raised 
to  its  top  position;  (3)  a raised  hammer. 

C.  Examples:  (1)  Falling  water;  (2)  a moving  baseball;  (3)  a skater  in  motion. 

3.  How  does  energy  change? 


Operation 

Crank  magneto 

Use  lighter 

Operate  steam 
engine 

Heat  iron  nail 

Turn  on  light 
bulb 

Observe  green- 
house tem- 
perature 

Light  a piece 
of  wood 


Evidence  of  Energy  Change 
Electric  current  produced 
Flame  and  heat  produced 

Piston  of  engine  moves 

Nail  turns  red-hot 

Bulb  lights  up 

Greenhouse  warms  up 

Material  burns 


Forms  of  Energy  Change 
Mechanical  to  electrical 
Mechanical  and  chemical 
to  heat 

Heat  to  mechanical 

Chemical  to  heat 
and  light 

Mechanical  to  electrical 
to  heat  and  light 
Radiant  to  heat 


Chemical  to  heat  and 
light 


Page  134 


4.  Force. 

A.  force 

B.  20  pounds 

C.  100  pounds 

D.  30  pounds 

5.  What  is  work? 

Work  in  front  of  (a),  (b),  (e),  (h),  (i),  and  (j). 

6.  How  can  the  energy  of  the  sun  be  used  to  do  work? 

A.  Temperature  rises. 

B.  Yes. 

C.  It  lifts  water  from  a lower  to  a higher  position.  Thus,  a force  is  doing 
work. 

7.  How  is  work  measured? 

A.  (1)  600  foot-pounds. 
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(2)  Work  = 100  X 15  = 1,500  foot-pounds. 

(3)  By  placing  rollers  under  box. 

B.  (1)  1,500  foot-pounds.  (2)  1,200  foot-pounds. 

(3)  Even  though  it  took  only  125  pounds  to  push  the  piano  up  the  ramp,  some 
of  the  force  was  used  to  overcome  friction.  Therefore,  more  work  was 
put  in  than  was  got  out. 

8.  How  are  levers  used?  (Optional) 

A.  In  (1),  as  more  resistance  is  added,  more  force  is  needed.  In  (2),  the  re- 
sistance moves  up  the  same  distance  as  force  goes  down.  Chief  use  of 
this  kind  of  lever  is  to  change  direction  of  force. 

B.  With  fulcrum  75  centimeters  from  force:  A smaller  force  is  required  to 
balance  the  resistance.  The  resistance  moves  up  about  a third  as  far  as 
the  force  moves  down.  With  fulcrum  25  centimeters  from  force:  a larger 
force  is  required  to  balance  the  resistance.  The  resistance  moves  up 
about  three  times  as  far  as  the  force  moves  downward. 
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C.  (1)  Work  got  out  is  NEVER  more  than  work  put  in.  Some  energy  is  always 

lost  in  overcoming  friction.  This  amount  is  added  to  the  work  put  in. 

(2)  In  Part  A,  the  force  increases  as  the  incline  increases. 

In  Part  B,  the  force  increases  as  the  incline  increases. 

(3)  Yes;  at  every  incline  the  force  required  is  less  than  at  a corresponding 
incline  without  rollers. 
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10.  Finding  the  efficiency  and  the  mechanical  advantage  of  pulleys. 

E.  The  movable  pulley;  there  are  fewer  ropes  and  fewer  points  of  contact  to 
cause  friction. 

F.  The  block  and  tackle. 

11.  Resistance  due  to  gravity  and  to  friction. 

A.  Examples:  (1)  Climbing  stairs;  (2)  Lifting  a bag  of  groceries;  (3)  Climbing 
a ladder;  (4)  Firing  a rocket  into  space;  (5)  Lifting  hay  into  a barn  loft. 

B.  Examples:  (1)  Pulling  a sled  on  level  ground;  (2)  Sharpening  a pencil  in 
pencil  sharpener;  (3)  Mopping  a floor;  (4)  Braking  a bicycle;  (5)  Pulling  in 
a tug-of-war  game. 

12.  Wheels  and  axles. 

A.  (1)  Bicycle;  (2)  Washing  machine;  (3)  Automobile;  (4)  Doorknob;  (5)  Rotary 
can  opener. 

B.  (1)  Small  force  can  be  used  to  exert  a large  force;  (2)  Large  force  through 
a small  distance  can  exert  a small  force  through  a larger  distance. 
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13.  Test  Yourself. 

B.  (1)  Increases  force,  changes  direction  of  force; 

(2)  Increases  speed,  increases  distance  force  acts; 

(3)  Increases  the  force,  changes  direction  force  acts; 

(4)  Increases  the  distance  the  force  acts,  changes  direction  of  force; 

(5)  Changes  direction  of  force; 

(6)  Increases  force,  changes  direction  force  acts; 

(7)  Increases  force,  changes  direction  force  acts; 

(8)  Increases  force,  changes  direction  force  acts. 
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C.  T (1);  F (2);  T (3);  T (4);  T (5);  F (6);  T (7);  T (8);  T (9);  T (10). 


CHAPTER  23.  GETTING  ENERGY  FROM  FUELS 
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1.  How  do  fuels  burn? 

A.  A small  amount  of  carbon  (a  black  smudge). 

B.  A larger  quantity  of  carbon.  The  carbon  compound  which  was  released 
from  the  candle  did  not  get  enough  oxygen  to  burn  it  completely  to  carbon 
dioxide  gas. 

C.  More  carbon  collects  on  the  dish  when  the  air  vent  is  closed. 

D.  Gas  burns  more  completely  when  it  has  an  ample  supply  of  air  (oxygen). 
When  the  air  vent  is  closed,  the  gas  (a  carbon  compound)  does  not  burn 
completely.  It  forms  free  carbon  instead  of  carbon  dioxide. 

2.  Incomplete  burning. 

Carbon  monoxide  gas  when  breathed  and  taken  into  the  blood  will  combine 
with  the  blood  cells  (hemoglobin)  more  readily  than  with  oxygen  and  thereby 
cause  suffocation. 

3.  How  does  steam  do  work? 

The  stopper  pops  out  of  the  bottle.  Since  steam  requires  more  space  than 
water,  it  pushes  against  the  tube  and  cork.  The  cork  stopper  is  free  to  move 
and  is  pushed  out. 

4.  Savery’s  steam  engine. 

A.  Steam  drove  air  out  of  a tank;  then  cold  water  spray  condensed  the  steam, 
leaving  a partial  vacuum. 

B.  Steam  was  introduced  into  the  tank  forcing  the  water  up  to  a higher  level 
out  of  the  mine. 

Page  141 

5.  How  were  Newcomen’s  and  Watt’s  steam  engines  different? 

(1)  Steam  pressure  does  the  work  in  Watt’s  engine;  air  pressure  in 
Newcomen’s. 

(2)  In  Newcomen’s  engine  steam  pushed  a piston  upward  and  air  pushed  it 
downward;  in  Watt’s  engine  steam  pushed  the  piston  both  directions. 

(3)  In  the  Newcomen  engine  the  steam  was  condensed  with  cold  water,  thus 
cooling  the  entire  cylinder;  in  the  Watt  engine,  the  steam  is  allowed  to 
escape. 

6.  How  does  a gasoline  engine  work? 

A.  (1)  Piston  moves  down;  gasoline  vapor  and  air  enter. 

(2)  Piston  moves  up  and  compresses  vapor;  spark  explodes  gasoline  vapor. 

(3)  Gases  expand  and  push  piston  down. 

(4)  Exhaust  valve  opens;  burned  gases  are  driven  out. 

B.  In  gear-shift  cars,  power  is  transferred  to  rear  axle  by  means  of  con- 
necting rods,  crankshaft,  and  drive  shaft.  New-model  cars  have  various 
means  of  transmitting  power  such  as  Dynaflow  and  hydromatic  drives. 

7.  How  does  a Diesel  engine  work? 

A.  (1)  Intake  valve  opens  and  air  goes  in. 

(2)  Air  intake  valve  closes  and  piston  moves  up,  compressing  air. 

(3)  Fuel  is  squirted  into  cylinder;  fuel  explodes  and  piston  is  forced  down. 

(4)  Exhaust  valve  opens  and  burned  gases  are  pushed  out  as  piston  moves 
up. 
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B.  Examples:  (1)  Diesel  engines  do  not  use  spark  plugs  to  ignite  the  fuel, 

(2)  Diesel  engines  use  a low-grade  fuel  instead  of  gasoline.  (3)  Diesel 
engines  are  much  heavier  than  gasoline  engines. 

8.  Gas  turbines. 

(1)  They  deliver  much  more  power  than  conventional  gasoline  engines. 

(2)  Because  of  simplicity  of  parts  they  can  be  run  a long  time  without  over- 
hauling. (3)  They  can  deliver  a smooth,  vibrationless  power. 

9.  What  is  power  ? 

A.  130  X 20  = 2,600  foot-pounds  each. 
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2,600 

40 


- 65. 


2,600 

20 


130. 


D.  In  B above: 
In  C above: 


550^  = horsepower. 

= 0.236  horsepower. 


10.  Test  Yourself. 

B.  F (1);  T (2);  T (3);  T (4);  F (5);  F (6). 
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T (7);  T (8);  T (9);  T (10). 

C.  (1)  carbon;  (2)  expands;  (3)  heat  of  compression;  (4)  spark  plugs;  (5)  550. 

D.  Advantages:  Use  cheaper  fuel;  are  more  powerful;  more  efficient. 
Disadvantages:  Very  heavy;  not  so  versatile  as  gasoline  engines. 


CHAPTER  24.  HARNESSING  THE  ELECTRON 
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1.  How  is  static  electricity  produced? 

A.  The  two  repel  each  other.  Negative  (by  definition), 

B.  They  will  attract  each  other  if  experiment  is  carefully  performed, 

C.  (1)  They  repel.  (2)  Positive  (by  definition), 

D.  They  attract.  They  repel. 

E.  They  are  agitated  and  move  upward. 

F.  Objects  either  gain  or  lose  electrons  when  rubbed.  Objects  with  different 
charges  tend  to  become  neutral  by  moving  against  each  other  and  redis- 
tributing their  charges. 

2.  Magnets. 

A,  (1)  It  points  north  if  other  magnets  are  not  nearby  to  disturb  it. 

(2)  The  earth’s  magnetic  pole  in  this  hemisphere  is  in  the  north. 
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B.  (1)  If  the  N end  is  brought  near,  the  two  will  repel.  If  the  S end  is  brought 

near,  they  will  attract. 

(2)  N end  attracts;  S end  repels. 

(3)  They  repel. 

(4)  They  attract. 

(5)  Like  magnetic  poles  repel;  unlike  magnetic  poles  attract. 

3.  Can  magnets  be  made  by  electricity? 

A.  (1)  It  deflects  (either  attracts  or  repels)  the  compass  needle. 
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(2)  It  deflects  the  needle  in  the  opposite  direction.  (3)  It  is  stronger. 

B.  Student’s  answer. 
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4.  How  does  a generator  work? 

A.  It  generates  electricity  by  turning  a coil  through  a permanent  magnetic 
field. 

B.  Soft  iron  core  wrapped  with  many  turns  of  insulated  copper  wire. 

C.  Mechanical  energy  is  changed  into  electrical  energy,  which  in  turn  is 
changed  to  heat  and  light. 

D.  (1)  It  is  a coil  of  wire  which  moves  across  a magnetic  field  in  such  a way 

that  electrons  in  the  wire  are  disturbed  by  the  magnetic  field. 

(2)  Provides  the  magnetic  field  through  which  the  armature  moves. 

(3)  Connect  with  the  end  wires  of  the  armature  and  lead  the  electric  cur- 
rent from  the  generator. 

5.  What  is  the  difference  between  DC  and  AC  current? 

DC  means  direct  current;  it  flows  in  only  one  direction  in  a conductor.  AC 
means  alternating  current;  it  flows  first  in  one  direction  and  then  in  the 
other  in  a conductor. 

6.  Transformers. 

B.  The  transformers  are  used  to  increase  or  decrease  the  voltage  of  a 
source  of  electricity. 

C.  In  a step-down  transformer,  there  must  be  more  turns  of  wire  in  the 
primary  coil  than  in  the  secondary  coil. 
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7.  How  do  you  read  a kilowatt-hour  meter? 

A.  Fig  A:  7,138;  Fig.  B:  7,303.  Amount  used:  165  kilowatt-hours. 

B and  C.  Student’s  answer. 

8.  Series  and  parallel  circuits. 

A.  (1)  Yes,  if  wired  correctly. 

(2)  The  others  also  go  out. 

(3)  The  complete  circuit  is  broken  by  removing  one  part  of  it. 

(4)  When  one  bulb  burns  out,  all  the  lights  go  out. 

(5)  The  power  of  dry  cells  is  increased. 

B.  (1)  Yes. 

(2)  They  continue  to  glow. 

(3)  A complete  circuit  is  maintained  even  though  one  bulb  is  unscrewed. 

(4)  Advantages:  all  lights  do  not  go  out  when  one  goes  out;  different 
appliances  can  draw  the  amount  of  current  they  need.  Disadvantage: 
more  electricity  flows  as  each  appliance  is  turned  on. 
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9.  What  is  the  purpose  of  a fuse  in  an  electric  circuit? 

A.  (l)  Bulb  glows. 

(2)  The  fuse  burns  out,  and  the  bulb  goes  out.  The  metal  of  the  screw 
driver  allowed  a large  amount  of  current  to  flow.  It  caused  a “short 
circuit.’’  This  burned  out  the  fuse. 

B.  The  fuse  is  a safety  device  which  keeps  dangerously  large  amounts  of 
current  from  flowing  through  a circuit. 
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10.  Test  Yourself. 

B.  (1)  static;  (2)  repel;  (3)  attract;  (4)  complete  (or  closed);  (5)  repel; 

(6)  attract;  (7)  field;  (8)  magnetic  fields;  (9)  a split  ring;  (10)  short  circuit. 


CHAPTER  25.  MODERN  PACK  HORSES 
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1.  How  do  gears  work? 

A.  (1)  Once. 

(2)  About  twice.  About  halfway  around. 

B.  In  shifting,  one  places  different  combinations  of  gears  together  to  get  a 
different  ratio  of  speeds.  In  high  gear  a relatively  large  gear  turning 
rapidly  is  put  in  combination  with  a smaller  gear  which  turns  even  more 
rapidly. 

2.  What  are  the  requirements  for  getting  a driver’s  permit,  etc.? 

Student’s  answer. 

3.  Do  you  know  the  driving  rules ? 

Examples:  (1)  Drive  at  safe  speeds;  do  not  exceed  speed  limits.  (2)  Stop  at 
stop  signs  and  red  lights.  (3)  Signal  for  stops  and  turns.  (4)  Drive  slowly 
past  schools  and  churches.  (5)  Never  pass  a car  on  a hill  or  a curve.  (6)  Use 
dim  lights  when  approaching  oncoming  cars  at  night.  (7)  Keep  both  hands  on 
steering  wheel  and  eyes  on  the  road. 

4.  Do  you  know  the  common  road  signs? 

Students  may  draw  such  signs  as:  school  zone,  stop,  turn,  curve,  cattle 
crossing,  route  marker. 
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5.  How  do  travel  costs  compare ? 

Student’s  answer. 

6.  Why  do  ships  float? 

A.  (6)  compared  to  (3):  The  two  are  equal  if  experiment  is  done  carefully. 

The  amount  of  weight  an  object  loses  in  water  is  equal  to  the  weight  of 
the  water  it  displaces. 
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B.  Empty  tin  can:  Does  it  sink?  No.  Battered  can:  Does  it  sink?  Yes.  Does 
it  displace  as  much  water  as  before?  No.  The  battered  can  has  more 
density.  It  does  not  displace  as  much  water  and  therefore  is  not  buoyed 
up  enough  to  support  its  weight. 

C.  Their  huge  bulk  displaces  a great  amount  of  water.  Therefore,  much 
cargo  can  be  added  before  the  total  weight  equals  the  weight  of  the  water 
displaced. 

7.  How  does  water  pressure  compare  at  different  depths? 

The  lower  ones. 

Conclusion:  Pressure  on  a liquid  increases  with  depth. 

8.  What  are  some  of  the  effects  of  water  pressure? 

A.  Since  the  pressure  of  water  increases  with  depth,  the  base  of  a dam  must 
be  thicker  to  withstand  the  greater  pressure. 

B.  Examples:  (1)  Tap  water  comes  out  with  force.  (2)  Water  pressure  can 

be  felt  when  diving.  (3)  A lawn  hose  squirts  water.  (4)  A rubber  membrane 
on  a thistle  tube  is  pushed  in  when  the  tube  is  inserted  in  water. 
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9.  How  do  submarines  operate? 

A.  The  vent  valves  are  opened  to  permit  air  to  escape  and  let  water  enter  the 
ballast  tanks. 


10. 
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B.  Compressed  air  blows  the  water  out  of  the  ballast  tanks,  making  the  sub- 
marine lighter,  and  it  rises  to  the  surface. 

C.  They  are  a power  source  which  does  not  require  a supply  of  oxygen  for 
burning  fuel.  Also,  batteries  do  not  give  off  large  quantities  of  gases  which 
would  rise  to  the  surface  as  bubbles.  Rimning  on  electric  power  is  quieter 
than  engines. 

D.  A small  weight  of  atomic  fuel  will  power  the  submarine  for  an  indefinite 
length  of  time.  The  submarine  does  not  need  to  go  to  port  for  fuel  so  often, 
nor  does  it  have  to  rise  to  the  surface  to  recharge  batteries. 

What  is  the  chief  purpose  of  each  of  these  parts,  etc.  ? 
aileron 
fuselage 
rudder 
stabilizer 
propeller 
wing 


used  to  bank  the  plane 
the  main  body  of  the  plane 
used  to  turn  the  plane  right  or  left 
helps  keep  plane  on  course 

pulls  plane  forward;  sends  air  across  wings,  causing  lift 
partial  vacuum  above  curved  surface  of  wing  causes  plane  to  rise 
11.  What  makes  an  airplane  rise? 

A.  The  paper  straightens  out  by  rising  up  into  the  stream  of  air  which  is 
blown  across  it. 

B.  The  upward  stream  of  air  divides  as  it  passes  around  the  ball.  Since  the 
center  of  the  stream  has  less  pressure  and  the  pressure  around  the  ball 
is  uniform,  the  ball  stays  in  place  above  the  funnel. 

C.  (1)  The  air  divides  at  A.  Part  of  it  goes  over  the  top  of  the  wing,  and 
part  of  it  goes  below.  (2)  The  part  that  goes  over  the  top.  (3)  The  part 
that  goes  over  the  top.  (4)  A partial  vacuum  is  formed  because  the  air  is 
moving  faster  as  it  goes  above  the  wing  than  it  does  as  it  moves  below 
the  wing.  It  is  less  dense. 
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(5)  The  greater  air  pressure  below  the  wing  tends  to  push  up  more  than 
the  air  immediately  over  the  wing  pushes  down.  This  causes  lift. 

12.  How  does  the  pilot  guide  his  plane? 

A.  Elevators  swing  upward  and  nose  of  plane  goes  up. 

B.  Plane  banks  and  turns  to  left. 

13.  What  is  the  principle  of  jet  propulsion? 

A.  The  escaping  air  pushes  against  the  balloon,  propelling  it  forward. 

B.  (1)  As  the  water  escapes  from  each  arm  of  the  sprinkler,  it  pushes  back- 

ward with  equal  force,  causing  the  sprinkler  to  rotate. 

(2)  When  the  cannon  ball  is  shot  out  of  the  barrel,  it  causes  the  cannon  to 
recoil  or  “kick.” 

(3)  When  a boy  kicks  a football  with  the  toe  of  his  shoe,  the  ball  pushes 
back  on  his  shoe  with  equal  force. 

C.  For  every  force  there  is  an  equal  and  opposite  force. 

D.  Student’s  answer. 
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14.  Test  Yourself. 

B.  F (1);  student’s  answer  (2);  T (3);  F (4);  T (5);  T (6);  F (7);  T (8);  T (9); 
T (10). 

C.  (1)  760  miles;  (2)  clutch;  (3)  transmission;  (4)  equal  to  or  lighter;  (5)  in- 
creases; (6)  decreases;  (7)  fuselage;  (8)  elevators;  (9)  less;  (10)  attack; 
(11)  resistance  (or  drag);  (12)  supersonic;  (13)  helicopter. 


UNIT  7 REVIEW 
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Part  Two. 

bliyrc  (2);  c (3);  a (4);  a (5);  d (6);  a (7);  b (8);  c (9);  c (10);  d (11);  a (12); 
b (13);  d (14);  c (15);  b (16);  c (17);  a (18);  b (19);  c (20). 
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b (21);  a (22);  c (23);  b (24);  c (25);  c (26);  b (27);  a (28);  b (29);  c (30). 

Part  Three. 

The  small  boy’s  weight  is  not  enough  to  lift  the  200  pounds  because  the  boy 
is  nearer  the  fulcrum  than  is  the  weight. 

The  dry  cells  are  incorrectly  wired.  They  should  be  wired  + to  -.  Also,  it 
would  be  impossible  for  the  bulb  to  glow  with  the  switch  open. 


CHAPTER  26.  SOUND  AND  HEARING 
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1.  What  makes  sound? 

A.  The  object  vibrates  against  the  desk,  making  a succession  of  sounds. 

B.  The  prongs  of  the  fork  cause  the  water  to  spatter. 

C.  Vibrations.  More  rapid  vibrations. 

D.  Student’s  answer. 

2.  How  does  the  ear  work? 

See  Fig.  290  in  text. 

A.  Stirrup.  Transmits  waves  from  anvil  to  cochlea. 

B.  Hammer.  Vibrates  and  transmits  so\ind  waves  to  anvil. 

C.  Anvil.  Vibrates  and  transmits  waves  to  stirrup. 

D.  Eardrum.  Vibrates  as  sound  waves  strike  it.  Transmits  them  to  hammer. 

E.  Cochlea.  Contains  nerve  fibers  which  detect  vibrations,  and  sends  impulses 
to  the  brain. 

3.  What  is  an  advantage  of  having  Eustachian  tubes? 

Air  pressure  on  the  eardrums  is  equalized  by  air  through  the  Eustachian 
tubes.  This  avoids  great  discomfort. 
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4.  How  does  sound  travel  through  air  ? 

A.  It  jumps  away  from  the  other  coins.  The  energy  of  the  coin  which  was 
flipped  with  the  finger  is  transmitted  through  each  coin  in  turn,  in  a wave 
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motion.  The  four  coins  which  are  held  with  the  fingers  of  the  left  hand 
are  not  free  to  move,  but  the  end  coin  is. 

B.  The  coins  might  be  thought  of  as  air  molecules  being  bumped  by  other  air 
molecules  which  were  set  in  motion  by  some  vibrating  body. 

5.  How  fast  does  sound  travel  through  air? 

A.  Student’s  answer. 

B.  Approximately  11,300  feet,  or  just  over  2 miles. 

C.  Sounds  beyond  the  range  of  human  hearing. 

D.  Sonar  is  submarine  detection  apparatus  which  can  locate  the  position  of 
objects  beyond  the  range  of  ordinary  sighting  and  hearing  devices. 

6.  Echoes. 

A.  A sound  wave  which  has  been  reflected. 

B.  The  original  sound  dies  from  the  ear  by  the  time  the  sound  has  traveled 
about  110  feet.  Therefore,  the  echo  is  a new,  distinct  sound. 

C.  By  covering  the  walls  and  ceilings  with  sound- absorbing  material. 
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7.  How  are  sounds  different? 

A.  (1)  It  is  higher  than  the  first.  (2)  The  length  of  wire  was  reduced.  It  is 
half  as  long.  (3)  The  heavier  wire  has  the  lower  pitch.  (4)  The  size  of  the 
wire.  (5)  Size  of  wire,  length,  and  tension  on  wire. 

B.  It  is  louder  when  plucked  more  vigorously. 

C.  Different  kinds  of  vibrating  bodies. 

D.  The  tension  on  the  strings  is  increased  or  decreased;  lengths  are  varied. 
Volumes  of  sound  are  changed  as  strings  are  played  more  or  less  vigor- 
ously. 

8.  How  does  pitch  depend  on  the  length  of  an  air  column  ? 

A.  The  pitch  is  higher  in  the  tube  with  water. 

B.  Examples:  (1)  trumpet,  (2)  trombone,  (3)  piccolo,  (4)  flute,  (5)  brass  horn, 
(6)  French  horn. 

9.  How  are  sounds  made  louder  ? 

A.  (1)  The  sound  is  louder  when  the  fork  is  held  against  the  table. 

(2)  The  vibrating  fork  causes  the  entire  table  top  to  vibrate,  thus  sending 
out  a greater  sound  wave. 
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B.  The  box  causes  a larger  amount  of  air  to  vibrate  than  would  the  string 
alone.  This  gives  the  sound  more  resonance. 

10.  Test  Yourself. 

B.  T (1);  F (2);  T (3);  F (4);  T (5);  T (6);  F (7);  T (8);  T (9);  T (10). 

C.  So  far  as  we  know,  there  is  no  life  on  the  moon— certainly  not  trees,  men, 
and  sheep.  Furthermore,  there  is  no  atmosphere.  Therefore,  even  if 
vibrations  such  as  the  voice  or  an  airplane  produce  were  made,  they  would 
not  travel  through  the  space. 


CHAPTER  27.  LIGHT  AND  SIGHT 
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1.  Measuring  the  speed  of  light. 

186,000  miles  per  second.  The  light  traveled  186,000,000  miles  (the  diameter 
of  the  earth’s  orbit)  in  1,000  seconds.  It  follows  that  it  travels  186,000  miles 
in  1 second  (186,000,000-1-  1,000  = 186,000). 
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2.  How  do  we  know  that  light  waves  vibrate  up  and  down  ? 

A.  Example:  Look  through  one  of  the  filters  at  a nearby  object.  Notice  that 
the  amount  of  light  is  reduced.  Now  hold  the  other  filter  next  to  the  first 
and  look  at  the  object  again.  The  amount  of  light  coming  through  is  much 
less  than  with  either  one  alone. 

B.  Examples:  They  may  be  used  in  cameras  to  shut  out  excess  light;  they 
are  installed  on  a few  of  the  modern  trains  to  enable  passengers  to  regu- 
late light  coming  through  the  windows. 

3.  How  can  various  forms  of  energy  be  changed  into  light  energy  ? 

A.  It  flares  up  and  burns  with  a very  bright,  colorful  light. 

B.  After  a moment  the  neon  begins  to  glow. 

C.  Sparks  of  light  appear. 

D.  In  A:  chemical  to  light;  in  B:  electrical  to  light;  in  C:  mechanical  to  light. 
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4.  How  does  light  travel? 

A.  The  tube  must  be  held  absolutely  straight  in  order  to  see  through  it.  Light 
travels  in  straight  lines. 

B.  (Student  should  name  specific  objects.)  Periscope:  The  mirrors  reflect  the 
light  twice  so  that  it  continues  in  the  same  direction  in  which  it  entered. 
The  light  is  bent  by  reflection.  Light  in  straight  lines:  Because  it  is 
impossible  to  see  objects  aroimd  corners  or  through  bent  tubes. 

5.  How  do  we  know  that  white  light  is  made  of  light  with  different  wave  lengths  ? 

A.  (1)  Violet,  indigo,  blue,  green,  yellow,  orange,  red. 

(2)  Violet,  indigo,  blue,  green,  yellow,  orange,  red.  ^ 

(3)  Violet.  Red. 

B.  Mostly  white. 

C.  If  white  light  consisted  of  light  of  only  one  wave  length,  it  would  all  be 
bent  the  same  amount  by  prisms  and  lenses.  The  colors  would  not  be 
separated. 

D.  Examples:  (1)  Rainbow,  (2)  aquariums  in  the  sunlight. 
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6.  How  do  objects  reflect  color? 

A.  Reflected:  red.  Absorbed:  all  the  other  colors.  Green  object:  green. 

Blue  object:  blue.  Black  object:  none;  it  absorbs  all  colors.  White  object: 
all  colors. 

B.  Red. 

C.  Black.  The  red  book  can  reflect  only  red.  Since  the  blue  light  would  be 
absorbed,  no  light  at  all  would  be  reflected,  and  the  book  would  appear 
black. 

7.  How  is  an  eye  like  a camera? 

Parts 

4,  A (retina,  film) 

6,  B (iris,  shutter) 

2,  C (lens,  lens) 

3,  F 

5,  D 


8.  What  happens  when  light  is  bent? 

A.  Yes.  Coin  appears  to  be  at  surface  because  light  from  it  is  bent  by  water. 

B.  It  appears  to  be  bent  and  disjointed  at  the  water  level. 


Their  Purpose 

Light  images  focus  on  these  parts. 

They  control  size  of  opening. 

They  focus  the  light. 

These  are  the  spaces  in  which  light  rays 
are  inverted  and  come  to  focus. 

Muscles  change  shape  of  lens;  bellows 
change  length  to  camera.  Each  permits 
proper  focusing. 
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C.  Whenever  light  passes  from  one  material  to  another  (water  to  air),  it  is 
diffracted  (bent).  This  causes  objects  from  which  the  light  has  come  to 
appear  distorted  or  changed  in  position. 

9.  How  can  nearsightedness  and  farsightedness  be  corrected? 

A.  The  image  is  upside  down.  It  varies  in  size  depending  Dn  the  thickness  of 
the  lens  and  the  distance  of  the  lens  from  the  object  and  from  the  screen. 

B.  The  concave  lens  does  not  focus  the  image  on  the  screen,  but  spreads  the 
light  out. 

C.  It  is  bent  toward  an  imaginary  line  passing  through  the  center  of  the  lens. 

D.  It  is  bent  outward  from  an  imaginary  line  passing  through  the  center  of 
the  lens. 

E.  The  eyeball  of  the  nearsighted  eye  is  slightly  longer  than  normal;  that  of 
the  farsighted  eye,  slightly  shorter  than  normal. 

10.  Test  Yourself. 

B.  Light  travels  at  a speed  of  186,000  miles  per  second;  sound  travels  about 
1,130  feet  per  second  at  normal  room  temperatures. 


CHAPTER  28.  SENDING  AND  STORING  SIGNALS 
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1.  Electromagnets. 

A.  (1)  One  end  of  the  needle  is  attracted  to  the  magnet. 

(2)  The  needle  is  a magnet,  and  unlike  poles  attract. 

B.  The  needle  is  caused  to  move. 

C.  (1)  The  needle  is  attracted  more  strongly. 

(2)  The  magnetic  lines  of  force  around  the  wire  are  more  concentrated 
than  in  B. 

D.  (1)  The  needle  is  even  more  strongly  attracted. 

(2)  The  iron  in  the  nail  absorbs  the  magnetic  lines  of  force  and  concen- 
trates the  pulling  force. 

E.  The  nail  in  D attracts  more  thumbtacks  than  the  wire  loop  in  C.  The  wire 
loop  agitates  the  tacks  but  does  not  pick  them  up  easily. 

F.  A magnetic  effect  can  be  produced  around  an  insulated  wire  by  passing  a 
current  through  the  wire.  The  magnetic  effect  is  greater  if  the  wire  is 
coiled  many  times  around  a nail. 
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2.  The  telegraph. 

A.  (1)  Electromagnet;  the  cylinders  with  wire  coiled  around  them. 

(2)  Also  shown:  armature  (sounder). 

(3)  When  the  telegraph  key  is  pressed,  it  makes  a current  pass  through 
the  coils.  The  resulting  electromagnet  pulls  down  the  bar,  which  causes 
a clicking  noise. 

B.  It  is  a device  which  adds  current  strength  to  the  telegraphic  message  so 
that  it  can  be  sent  greater  distances. 

C.  The  current  grows  weaker  as  it  travels  long  distances.  The  relay  repeats 
the  message  with  added  current. 

3.  How  does  the  telephone  work? 

(1)  Sound  waves.  These  waves  from  the  vocal  cords  enter  the  transmitter 
and  cause  the  diaphragm  to  vibrate. 

(2)  Diaphragm.  This  vibrates  according  to  the  changing  vibrations  of  the  voice. 
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(3)  Carbon  granules.  They  regulate  the  strength  of  electrical  impulses  which 
move  along  the  line.  Pressed  closer  together  they  let  more  current  flow. 

(4)  Battery.  It  supplies  electric  power  to  the  telephone  circuit. 

(5)  Telephone  line.  It  carries  electrical  impulses  from  transmitter  to  receiver. 

(6)  Electromagnet.  As  a greater  electric  impulse  surges  through,  this  attracts 
the  diaphragm  of  the  receiver  more  strongly. 

(7)  Receiver  diaphragm.  It  reproduces  the  original  vibrations  by  vibrating 
according  to  the  changing  strength  of  the  electromagnet. 
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(8)  Sound  waves.  These  waves,  which  are  similar  to  those  of  the  voice  (1), 
enter  the  ear. 

4.  What  is  the  purpose  of  the  carbon  granules,  etc.? 

A.  The  buzzer  is  not  so  loud  when  contact  is  less  firm. 

B.  Less  current  flows  when  the  contact  is  less  firm.  Therefore,  the  buzzer 
does  not  operate  so  well. 

C.  As  the  vibrations  push  harder  on  the  transmitter  diaphragm,  it  pushes  the 
carbon  granules  closer  together.  This  permits  a stronger  electrical  im- 
pulse to  move  along  the  line. 

D.  No.  Electrical  impulses  travel  along  the  wires.  They  are  changed  back 
to  sound  waves  by  the  receiver. 

E.  The  voice  vibrations  push  alternately  more  and  less  on  the  carbon  granules, 
making  the  current  change  accordingly. 

5.  How  does  a phonograph  work? 

A.  A distinct  squeak  is  heard.  The  needle  vibrates  as  it  moves  in  the  grooves 
of  the  record  and  the  cardboard  amplifies  the  vibration  so  it  can  be  heard. 

B.  (1)  So  it  will  keep  to  the  track  in  the  groove  and  be  sensitive  to  changes. 

(2)  They  depend  on  radio  tubes  for  amplification  of  sound.  Vibrations  from 
needle  to  horn  (speaker)  are  carried  electrically  instead  of  mechanically. 
Modern  phonographs  are  turned  by  motors  instead  of  by  springs.  Record 
disks  have  replaced  cylinders.  Long-playing  records  and  automatic 
changers  are  available  on  modern  machines.  Stereophonic  and  monaural 
records  use  new  and  different  types  of  recording  methods. 
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6.  Tape  recording. 

A.  A microphone  picks  up  sound  waves  and  changes  them  into  modified 
electric  current  which  flows  through  an  electromagnet  that  magnetizes 
the  tape. 

B.  Tape  recordings  are  now  made  that  are  superior  to  the  finest  hi-fi  re- 
cordings. The  magnetic  patterns  on  tape  are  not  subject  to  distortions 
which  a needle  on  a record  can  make. 

7.  How  does  silver  chloride  change  in  the  light?  (Optional) 

A.  Solution  in  the  closet  does  not  change  color.  The  solution  in  the  sunlight 
turns  dark. 

B.  Sunlight  brings  about  a chemical  change. 

C.  The  light  caused  the  silver  from  the  silver  nitrate  to  precipitate  out. 

D.  A photographic  film  undergoes  a chemical  change  when  exposed  to  light. 
Developing  the  film  preserves  (fixes)  the  change  and  prevents  further 
change. 

8.  How  does  light  affect  a photographic  film  ? 

A.  The  dark  appears  light  and  vice  versa. 
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B.  The  border  and  letters  of  the  figure  at  the  left  do  not  reflect  light.  There- 
fore on  the  negative  those  parts  will  remain  unexposed  and  white. 

C.  When  the  negative  is  placed  on  print  paper  and  exposed  to  light,  more 
light  passes  through  the  white  border  and  letters.  Therefore,  the  print 
paper  is  more  exposed  on  the  border  and  turns  dark,  as  do  the  letters. 

9.  How  are  the  chemicals  “built-in’’  in  a Polaroid- Land  camera?  (Optional) 

(1)  The  chemical  fixer  is  in  one  part  and  the  light-sensitive  paper  in  another. 

(2)  The  print  is  exposed,  as  in  all  cameras,  by  opening  a shutter  briefly  to 
permit  light  to  enter. 

(3)  When  the  camera  is  properly  loaded,  it  is  possible  to  draw  the  two  por- 
tions together  by  pulling  on  an  outside  portion  of  the  film. 

(4)  From  60  to  90  seconds. 

(5)  After  the  first  withdrawal,  the  material  is  a brownish,  moist  negative 
with  the  vague  outlines  of  the  previous  picture  on  it. 

(6)  By  opening  a door  on  the  back  of  the  camera  and  carefully  tearing  the 
print  away  from  the  negative. 

10.  Can  you  “put  the  bird  into  the  cage”? 

A.  See  Fig.  315  in  text.  Third  drawing  will  show  bird  in  cage. 

B.  By  bringing  two  distinct  pictures  into  one  picture. 

C.  Images  remain  on  the  retina  long  enough  to  send  a distinct  visual  impres- 
sion to  the  brain.  Moving  pictures  appear  continuous  if  they  appear  at 
the  rate  of  more  than  16  per  second. 
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11.  What  are  some  uses  of  a photoelectric  cell? 

A.  When  different  amounts  and  patterns  of  light  pass  through  a film,  the 
photoelectric  cell  changes  those  differing  impulses.  The  electrical  im- 
pulses are  then  changed  into  sound  waves. 

B.  (1)  Opening  doors;  (2)  Inspecting  fruit  for  size;  (3)  Inspecting  fruit  for 
color;  (4)  Grading  color  in  fabrics;  (5)  Counting  traffic;  (6)  Regulating 
shutters  to  control  light  in  building. 

12.  Test  Yourself. 

B.  T (1);  electric  current  (2);  receiver  (3);  T (4);  T (5); 

T (6);  1/16  of  a second  (7);  photoelectric  cell  (8);  T (9);  Edison  (10). 

C.  Vibrations  of  voice  cause  transmitter  diaphragm  to  vibrate.  This  affects 
carbon  granules  which  release  corresponding  electrical  impulses  into  the 
telephone  line.  The  impulses  create  an  electromagnet  in  the  receiver. 
The  electromagnet  attracts  the  receiver  diaphragm,  causing  it  to  vibrate 
the  same  as  the  transmitter  diaphragm.  The  ear  hears  the  vibrations 
from  the  receiver. 


CHAPTER  29.  ELECTRONIC  MESSENGERS 
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1.  How  do  energy  waves  differ? 

B.  They  become  shorter. 

C.  Like  sound  waves,  they  go  outward  in  all  directions  from  the  source;  they 
get  weaker  at  greater  distances  from  the  source. 

Unlike  sound  waves,  they  can  travel  through  a vacuum. 

D.  Similarity:  Both  have  wave  lengths  that  can  be  measured. 
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Difference:  Rope  waves  travel  only  in  the  direction  of  the  rope;  electro- 
magnetic waves  travel  out  in  all  directions. 

2.  How  are  waves  described? 

(1)  The  distance  something  travels  per  unit  of  time. 

(2)  The  distance  from  the  crest  of  one  wave  to  the  crest  of  the  next. 

(3)  The  number  of  complete  cycles  or  vibrations  that  take  place  in  a given 
period  of  time,  usually  one  second. 

3.  How  can  velocity,  frequency,  and  wave  length  be  figured? 

A.  (1)  Velocity  = Lf  (2)  f = v/L  (3)  L = v/f 

B.  186,000  miles  per  second. 

C.  (1)  0.35  miles.  (2)  1,860  feet. 

D.  Frequency  = 310,000  cycles. 
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4.  Powers-of-ten  notation. 

(2)  10,000;  (3)  2 X 10^;  (4)  200,000;  2 x 10^ 

(5)  4 X 10^  (6)  10“';  (7)  6 x 10"“* 

5.  Electromagnetic  waves. 

(1)  Ultraviolet  rays;  produce  sunburn. 

(2)  X rays  and  radio  waves;  they  can  be  made  in  the  laboratory  or  studio. 

(3)  Television  waves;  they  can  be  directed  or  guided. 

6.  Ultraviolet  rays. 

A.  Its  rays  are  the  first  beyond  visible  violet  light  and  are  shorter  in 
length  and  higher  in  frequency. 

B.  By  staying  out  of  the  sun  or  ultraviolet  light  source;  by  applying  “suntan 
lotions”  to  exposed  portions  of  body;  by  wearing  colored  glasses  to  protect 
the  eyes. 

C.  Examples:  (1)  To  identify  laundry  marks  from  invisible  ink.  (2)  To  detect 
counterfeit  documents  and  paintings.  (3)  To  prospect  for  mineral  ores. 

(4)  To  illuminate  panel  lights  in  dark  stairways.  (5)  To  inspect  gems. 

7.  X rays. 

A.  They  are  invisible  energy  rays  that  have  a shorter  wave  length  and  a 
higher  frequency  than  ultraviolet  light.  They  pass  readily  through  many 
common  materials  which  some  longer  electromagnetic  waves  will  not 
pass  through. 

B.  Examples:  (1)  To  help  locate  and  set  broken  bones.  (2)  To  locate  cavities 
in  teeth.  (3)  To  locate  flaws  in  metal  castings.  (4)  To  locate  metal  im- 
purities in  foodstuffs.  (5)  To  treat  cancer. 
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8.  How  can  an  electroscope  be  charged  and  discharged? 

A.  (1)  The  leaves  will  spread  apart.  (2)  The  leaves  fall  together  again.  They 
“collapse.”  (3)  Usually,  not  so  well.  The  leaves  of  the  electroscope  are 
neutralized.  This  is  called  grounding.  (4)  Not  immediately  (Student 
answer);  (5)  The  electrons  do  not  readily  escape  through  the  air;  scientists 
believe  cosmic  rays  may  enter  the  jar  and  discharge  the  electroscope. 

9.  How  does  the  temperature  vary  in  different  parts  of  the  sun’s  spectrum? 
Temperature  highest:  Beyond  the  red.  Reason:  Infrared  light  beyond  the 
red,  though  invisible,  produces  a great  deal  of  heat. 

10.  Infrared  rays. 

A.  Invisible  rays  just  below  the  visible  spectrums.  Lower  in  frequency  but 
longer  in  wave  length  than  visible  red  light;  about  40%  of  sun’s  energy 
comes  as  infrared  energy. 
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B.  (1)  In  photography  in  a variety  of  ways.  (2)  To  help  guided  missiles  hit 
their  target.  (3)  To  help  identify  chemical  compounds  in  an  infrared 
spectrophotometer. 

11.  Hertzian  waves. 

Student  answer. 

12.  Test  Yourself. 

A.  i (1);  h (2);  c (3);  d (4);  f (5);  g (6); 

B.  T (1);  T (2);  F (3);  T (4);  F (5);  T (6);  T (7);  F (8);  T (9);  F (10). 


CHAPTER  30.  SENDING  SOUND  AND  IMAGES  THROUGH  THE  AIR 
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1.  Producing  radio  waves. 

B.  Probably  strong  static  is  noticed.  (If  radio  is  shielded  or  an  FM  set, 
static  might  not  be  so  strong).  Indicates:  That  radio  waves  are  being 
sent  out  from  the  spark  gap. 

C.  Mainly,  it  will  disturb  anyone  in  the  neighborhood  whose  radio  is  on. 

2.  How  are  broadcast  radio  wave  frequencies  controlled? 

The  frequency  depends  upon  the  rate  of  electron  discharge;  by  passing  the 
current  through  a resistance,  the  rate  at  which  electrons  jump  across  the 
plates  of  the  condenser  can  be  controlled.  The  proper  arrangement  of  the 
condenser  and  resistance  has  been  determined  for  each  assigned  radio 
frequency. 

3.  Carrier  and  modified  waves. 

A.  The  basic  radio  waves  or  energy  waves  sent  out  from  a broadcasting 
station. 

B.  They  are  carrier  waves,  changed  by  the  addition  of  energy  in  proportion 
to  intensity  of  sounds  being  broadcast. 

4.  What  frequency  bands  are  assigned,  etc.? 

Student’s  answer. 
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5.  How  do  radio  waves  travel  around  the  earth’s  surface? 

Student’s  drawing.  (See  Fig.  332,  page  610  of  textbook.) 

6.  How  does  television  work? 

A.  (1)  Camera  tube,  enlarged  portion;  serves  as  the  seeing  eye  of  the  tele- 
vision camera  and  houses  the  target  screen. 

(2)  Target  screen;  This  consists  of  thousands  of  tiny  photoelectric  cells 
which  change  light  energy  into  electrical  impulses. 

(3)  Electron  stream  (beam);  These  electrons  make  up  the  scanning  beam. 
The  electrons  keep  moving  from  this  supply  to  neutralize  the  plate,  which 
is  constantly  changed  by  the  current  set  up  by  the  photoelectric  cells, 

(4)  Electron  gun;  It  sends  out  the  electrons  which  make  up  the  electron 
beam. 

B.  In  it  a stream  of  electrons  is  focused  on  a fluorescent  screen  which  causes 
the  picture  you  see  on  a television  set. 

C.  Color  television  receivers  use  a picture  tube  that  is  made  with  three 
electron  guns,  instead  of  one,  and  its  screen  is  coated  with  three  different 
kinds  of  glowing  chemicals.  Some  dots  will  glow  red,  blue,  and  green. 
These  are  the  three  primary  colors.  By  proper  blending  of  the  dots, 
various  colors  will  appear  on  the  screen. 
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7.  How  does  radar  work? 

A.  It  sends  out  extremely  short  electromagnetic  waves. 

B.  Radar  waves  and  light  waves  travel  at  the  same  speed,  and  both  are  re- 
flected by  solid  surfaces. 

C.  Radar  waves  which  strike  a solid  object  are  reflected  back  to  the  radar 
instrument.  The  pattern  made  on  the  sensitive  radar  screen  indicates  to 
a trained  observer  the  shape  of  the  object. 

D.  It  is  possible  to  find  the  distance  of  the  reflecting  object  by  measuring 
the  time  it  takes  the  “echoes”  of  waves  to  return. 

E.  By  sending  out  radar  waves  and  keeping  their  eyes  on  the  radar  screen, 
radar  operators  can  detect  the  approach  of  an  object. 

8.  What  would  be  a useful  invention,  etc.  ? 

Student’s  answer. 
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9.  Test  Yourself. 

B.  Aside  from  the  fact  that  not  many  men  wore  handle-bar  mustaches  in 
1920,  the  chief  error  in  the  picture  is  that  TV  sets  were  not  available. 

Wire  recorders  are  a much  later  development  than  1920.  Nor  is  it  likely 
that  radios  would  be  advertised  for  sale. 

C.  T (1);  T (2);  T (3);  reflected  (4);  T (5);  reflected  sky  waves  (6);  T (7); 

T (8);  T (9);  T (10). 

UNIT  8 REVIEW 
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Part  Two. 

(1)  vibrations;  (2)  cochlea;  (3)  ultrasonic;  (4)  echoes;  (5)  louder;  (6)  (Example) 
watch  someone  chop  a log  in  the  distance;  sound  arrives  after  you  see  ax  fall; 
(7)  straight;  (8)  light  that  is  bent  by  a shiny  surface  in  a different  direction 
from  which  it  started;  (9)  convex;  (10)  armature;  (11)  relay;  (12)  carbon; 

(13)  receiver;  (14)  517  meters  or  1,700  feet;  (15)  lightest;  (16)  persistence  of 
vision;  (17)  photoelectric  cell;  (18)  to  scan  the  object  or  scene  to  be  televised; 
(19)  recording  echoing  radio  waves  which  are  reflected  from  objects  within 
range;  (20)  recording  echoing  sound  waves. 

Part  Three. 

b (1);  c (2);  d (3);  b (4); 
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a (5);  d (6);  a (7);  c (8);  a (9);  c (10);  d (11);  c (12);  a (13);  d (14);  c (15). 

Part  Four. 

The  shadows  should  fall  away  from  the  sun  instead  of  toward  it.  The  water 
in  the  glass  should  bend  the  light  from  the  stick  (refract  it).  The  convex 
lens  should  focus  the  light  to  a point  instead  of  spreading  it  out. 

ON  YOUR  OWN:  Projects  in  Sky  Watching. 
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1.  How  to  make  a simple  telescope. 

(6)  The  object  is  reduced  in  size;  appears  to  be  very  far  away. 
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(7)  The  convex  lens  bends  the  light  rays  inward  so  that  the  image  beyond 
the  focal  point  is  seen  reversed  and  upside  down. 

B.  The  image  is  right  side  up. 
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2.  Drawing  your  own  star  maps. 

In  an  hour  the  constellations  appear  to  wheel  about  15  degrees  in  a counter- 
clockwise motion  around  the  North  Star.  As  the  earth  rotates  eastward,  with 
its  axis  pointing  toward  the  North  Star,  it  makes  the  constellations  appear  to 
move  in  a circular  counterclockwise  motion  around  the  North  Star. 

Page  184 


The  constellations  are  in  a different  position  when  they  are  observed  at  the 
same  hour.  This  is  because  the  earth  has  revolved  a quarter  of  the  way 
aroimd  the  sim,  and  this  means  an  observer  is  looking  at  the  constellations 
from  a different  place  in  space. 

UNIT  1 TEST 


Part  One. 

rOT;  a (2);  c (3);  c (4);  c (5);  b (6);  b (7);  c (8);  c (9);  a (10). 
Part  Two. 

fTTirm  (2);  b (3);  i (4);  k (5);  g (6);  c (7);  h (8);  j (9);  1 (10). 
Part  Three. 

experiment  (or  evidence)  (1);  T (2);  T (3);  sometimes  (4); 
question  (or  hypothesis)  (5);  T (6);  T (7); 
sounds  (or  stimuli)  (8);  T (9);  T (10). 

Part  Four. 

20.32  cm.  (1);  2.57  lb.  (2);  2 in.  (3);  93  x 10®  (4);  .000625  (5); 
50.27  sq.  in.  (6);  4 (7);  3 (8);  100  (9);  148.8  degrees  C.  (10). 


UNIT  2 TEST 


Part  One. 

TdT;  a (2);  a (3);  d (4);  a (5);  b (6);  b (7);  b (8);  c (9);  a (10);  d (11);  d (12); 
a (13);  b (14);  d (15). 

Part  Two. 

FmTk  (2);  f (3);  g (4);  j (5);  1 (6);  e (7);  a (8);  n (9);  m (10). 

Part  Three. 

T (1);  red  (2);  T (3);  T (4);  left  ventricle  (5);  T (6);  T (7);  T (8);  T (9);  T (10); 
nose  (or  mouth)  (11);  insulin  (12);  heating  (13);  T (14);  worm  (15). 


UNIT  3 TEST 


Part  One. 

dTTT;  b (2);  c (3);  a (4);  a (5);  b (6);  a (7);  c (8);  c (9);  d (10); 
d (11);  c (12);  d (13);  b (14);  c (15). 
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CHAPTER  1.  WAYS  OF  THE  SCIENTIST 


Page  1 

1.  How  do  we  make  accurate  observations  ? 

C.  It  enables  one  to  see  very  small  objects  or  to  enlarge  some  part  of  an 
object  so  it  can  be  observed  more  carefully. 
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2.  How  do  scientists  achieve  accuracy? 

A.  Microscopes,  thermometers,  scales,  etc.,  are  used  to  refine  and  extend 
the  senses  of  sight  and  touch.  Instruments  are  usually  more  dependable 
than  guesswork. 

B.  To  make  sure  that  the  results  are  really  due  to  the  causes  stated  in  the 
conclusion. 

3.  How  did  one  scientist  solve  an  important  problem? 

His  problem:  To  find  out  if  maggots  came  directly  from  decaying  meat. 

His  procedure:  (pictures  of  four  open  jars  and  four  closed  jars):  He  placed 

meat  in  four  sealed  jars  and  placed  the  same  kinds  of  meat  in  four  open  jars. 

He  let  them  stand  until  the  meat  decayed  and  became  putrid  in  each. 

His  observations:  He  saw  no  maggots  in  the  decayed  meat  in  the  closed  jars. 

There  were  many  maggots  and  flies  in  the  open  jars. 

His  conclusion:  Unless  the  eggs  of  flies  are  laid  in  the  meat,  maggots  will 

not  appear.  The  flesh  of  dead  animals  cannot  change  into  maggots. 

His  next  steps:  He  checked  his  conclusion  by  repeating  his  experiments 

many  times. 

4.  What  is  a control  experiment  ? 

D.  Place  the  moist  bread  in  a jar  with  a tight  lid.  Put  it  in  a dark,  warm 
place  for  several  days. 

E.  Place  the  dry  bread  in  a dry  jar  with  a tight  lid.  Put  it  in  a dark,  warm 
place  for  several  days. 

Observations:  Moist  bread  molds;  dry  bread  does  not  mold. 

Conclusion:  Moisture  is  needed  for  mold  to  grow  on  bread.  (Conclusion 
should  not  be  based  on  just  one  experiment.) 

5.  What  is  the  value  of  different  methods  to  scientists? 

A.  This  approach  is  experimental.  It  gives  the  scientist  a chance  to  find  out 
whether  his  idea  is  correct.  If  something  does  not  work  out  the  expected 
way,  the  scientist  can  try  another  way. 

B.  By  observing  very  carefully,  scientists  sometimes  get  clues  which  lead 
to  further  important  discoveries.  While  carrying  out  an  experiment  for 
one  purpose,  scientists’  “chance  discoveries”  often  lead  to  new  ideas 
for  other  experiments  or  inventions. 
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6.  Where  does  a scientist’s  work  end? 

A.  A working  hypothesis,  or  an  idea  to  be  tested  by  experiment. 

B.  An  experiment  or  plan  to  provide  evidence  to  test  the  idea. 

C.  Facts,  observations,  or  data  which  help  the  scientist  decide  if  his 
hypothesis  is  correct. 

D.  Conclusions  are  based  on  all  the  evidence  that  relates  to  the  question. 
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E.  To  new  ideas  which  in  turn  may  need  to  be  tested  by  experiment. 

F.  All  the  activities  of  a scientist  are  interrelated;  one  idea  leads  to 
another;  a scientist’s  work  is  never  done. 

7.  How  is  a scientific  way  of  working  useful  in  everyday  living? 

Examples:  Farmer:  He  tries  to  find  out  which  kind  of  fertilizer  is  best  for 
a certain  crop  on  his  poor  soil. 

Housewife:  She  wants  to  find  out  what  soap  washes  soot  from  a boy’s  play 
clothes  most  effectively. 

Businessman:  He  wants  to  know  if  he  can  sell  more  of  an  inexpensive,  low- 
quality  item  than  of  an  expensive,  high-quality  item. 

Yourself:  “I  want  to  find  out  if  my  school  work  would  be  improved  by  plan- 
ning a different  way  of  working  and  studying.” 

8.  How  do  people  get  information  today  ? 

A.  People  use  all  of  the  above  methods  today,  but  in  this  country  mythology 
is  uncommon. 

B.  Astrologers  and  fortunetellers  are  numerous  in  almost  every  large  city. 
Professional  magicians,  having  demonstrated  their  skill  and  tricks,  are 
often  asked  for  advice  which  they  are  not  qualified  to  give. 
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C.  Information  obtained  from  any  of  the  “unscientific”  methods  is  not 
easily  checked.  Also,  it  may  not  be  based  on  facts.  So,  even  though  many 
unscientific  sources  are  used  to  get  information,  there  is  no  way  of 
proving  that  the  information  is  accurate. 

D.  Intelligent  behavior  and  decisions  are  based  on  all  the  most  accurate 
information.  Plans  are  made  to  get  information  not  available,  and  con- 
clusions are  made  after  all  available  facts  are  considered.  The  two  are 
alike  in  this  respect. 

9.  Test  Yourself. 

B.  Yellow  fever  does  not  seem  to  be  spread  through  the  clothes  and  bedding 
of  persons  who  have  had  the  disease. 

C.  (1)  Plan  carefully  what  information  you  need  before  you  make  a final  deci- 
sion about  something.  Try  to  get  the  information.  (2)  Study  the  methods 
used  by  other  reliable  people  who  have  tried  to  solve  the  same  problem. 

(3)  Be  willing  to  change  your  method  or  your  tentative  conclusion  when 
new  evidence  indicates  that  a change  is  necessary. 
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D.  Part  One:  (1)  Her  problem  was  to  kill  the  wild  onions  so  that  the  grass 
could  grow  better. 

(2)  She  was  testing  the  hypothesis  that  a few  drops  of  creosote  solution  on 
each  onion  stem  would  kill  it. 

(3)  No.  It  is  possible  that  the  onions  were  not  killed  by  the  creosote  but 
by  cutting  their  tops  off. 

Part  Two:  T (1);  T (2);  U (3);  T (4);  U (5);  F (6);  T (7);  U (8);  U (9);  T (10). 
Part  Three:  (3)  Watch  the  topsoil  after  the  bluegrass  is  growing  well. 

(5)  If,  after  the  wild  onions  are  killed,  the  grass  grows  well,  this  might 
be  marked  T.  (8  and  9)  Cut  the  tops  off  some  of  the  onions  without  adding 
creosote,  and  add  creosote  to  some  without  cutting.  This  will  show  which 
kills  the  onions.  Mrs.  Carr’s  experiment  simply  indicated  that  creosote 
plus  cutting  delayed  the  growth  of  the  onions. 
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Part  Two. 

e (1);  m (2);  a (3);  i (4);  d (5);  b (6);  c (7);  j (8);  g (9);  n (10). 

Part  Three. 

T (1);  Mars  (2);  T (3);  3 P.M.  (4);  T (5);  T (6);  tearing  down  (7);  T (8);  T (9); 
T (10);  T (11);  T (12);  T (13);  less  (14);  an  eclipse  (15). 


UNIT  4 TEST 


Part  One. 

bTIT;  b (2);  c (3);  c (4);  a (5);  c (6);  b (7);  b (8);  a (9);  a (10);  c (11);  b (12); 
d (13);  a (14);  c (15). 

Part  Two. 

FTiy;  T (2);  T (3);  T (4);  F (5);  F (6);  T (7);  T (8);  T (9);  F (10);  T (11); 

T (12);  T (13);  T (14);  F (15);  T (16);  T (17);  T (18);  T (19);  F (20). 

Part  Three. 

j (1);  a (2);  h (3);  q (4);  e (5);  t (6);  u (7);  i (8);  1 (9);  p (10);  f (11);  g (12); 
c (13);  m (14);  k (15). 


UNIT  5 TEST 


Part  One. 

TTlT;  c (2);  c (3);  d (4);  d (5);  a (6);  a (7);  b (8);  a (9);  b (10);  c (11);  d (12); 
a (13);  c (14);  c (15);  c (16);  c (17);  c (18);  a (19);  c (20). 

Part  Two. 

t (1);  g (2);  b (3);  j (4);  c (5);  g (6);  w (7);  p (8);  y (9);  a (10);  r (11);  m (12); 
u (13);  i (14);  1 (15). 

Part  Three. 

T (1);  fusion  (2);  T (3);  T (4);  T (5);  T (6);  less  (7);  different  (8);  T (9);  T (10). 


UNIT  6 TEST 


Part  One. 

TflT;  a (2);  d (3);  a (4);  c (5);  a (6);  a (7);  d (8);  d (9);  c (10);  b (11);  c (12); 
d (13);  c (14);  b (15);  b (16);  a (17);  c (18);  b (19);  d (20). 

Part  Two. 

TOTT  3 (2);  d (3);  c (4);  f (5);  b (6);  p (7);  r (8);  m (9);  g (10);  1 (11);  q (12); 
k (13);  i (14);  o (15). 

Part  Three. 

T (1);  light  (2);  roots  (3);  T (4);  T (5);  T (6);  T (7);  T (8);  useful  (or  helpful) 
(9);  T (10). 


UNIT  7 TEST 


Part  One. 

bTiy;  c (2);  a (3);  c (4);  d (5);  c (6);  a (7);  b (8);  a (9);  c (10);  a (11);  d (12>; 
c (13);  a (14);  c (15). 

Part  Two. 

TJV);  a wheel  and  axle  (2);  T (3);  T (4);  series  (5);  T (6);  T (7); 

T (8);  less  (9);  power  (10);  T (11);  T (12);  equals  (13);  T (14);  T (15). 
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Part  Three, 

HUTTS  (2);  t (3);  b (4);  e (5);  1 (6);  c (7);  r (8);  o (9);  q (10);  g (11);  h (12); 
s (13);  k (14);  m (15). 


UNIT  8 TEST 


Part  One, 

bni;  a (2);  d (3);  b (4);  b (5);  d (6);  c (7);  c (8);  c (9);  a (10);  c (11);  c (12); 
b (13);  d (14);  a (15). 

Part  Two. 

poiltive  (1);  T (2);  T (3);  absorbs  (4);  T (5);  T (6);  T (7);  T (8);  T (9); 
sound  (10). 

Part  Three. 

irTTTTT (2);  s (3);  t (4);  a (5);  c (6);  m (7);  f (8);  h (9);  b (10);  1 (11);  g (12); 
j (13);  d(14);  p (15). 
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